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METHODS AND COMPOSITIONS FOR TREATING HEPATITIS C VIRUS 

FIELD OF THE INVENTION 

This invention is in the area of pharmaceutical chemistry, and is in particular, is a 
compound, method and composition for the treatment of hepatitis C virus. This application 
5 claims priority to U.S. provisional application no. 60/206,585, filed on May 23, 2000. 

BACKGROUND OF THE INVENTION 

The hepatitis C virus (HCV) is the leading cause of chronic liver disease worldwide. 
(Boyer, N. et al J. Hepatol 32:98-112, 2000). HCV causes a slow growing viral infection 
and is the major cause of cirrhosis and hepatocellular carcinoma (Di Besceglie, A. M. and 
10 Bacon, B. R., Scientific American, Oct.: 80-85, (1999); Boyer, N. et al J. Hepatol 32:98- 
112, 2000). An estimated 170 million persons are infected with HCV worldwide. (Boyer, 
N. et al J. Hepatol 32:98-112, 2000). Cirrhosis caused by chronic hepatitis C infection 
accounts for 8,000-12,000 deaths per year in the United States, and HCV infection is the 
leading indication for liver transplant. 

15 HCV is known to cause at least 80% of posttransfusion hepatitis and a substantial 

proportion of sporadic acute hepatitis. Preliminary evidence also implicates HCV in many 
cases of "idiopathic" chronic hepatitis, "cryptogenic" cirrhosis, and probably hepatocellular 
carcinoma unrelated to other hepatitis viruses, such as Hepatitis B Virus (HBV). A small 
proportion of healthy persons appear to be chronic HCV carriers, varying with geography 

20 and other epidemiological factors. The numbers may substantially exceed those for HBV, 
though information is still preliminary; how many of these persons have subclinical chronic 
liver disease is unclear. (The Merck Manual, ch. 69, p. 901, 16th ed., (1992)). 

HCV has been classified as a member of the virus family Flaviviridae that includes 
the genera flaviviruses, pestiviruses, and hapaceiviruses which includes hepatitis C viruses 
25 (Rice, C. M., Flaviviridae: The viruses and their replication. In: Fields Virology, Editors: 
Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers, Philadelphia, 
PA, Chapter 30, 931-959, 1996). HCV is an enveloped virus containing a positive-sense 
single-stranded RNA genome of approximately 9.4kb. The viral genome consists of a 5 f 
untranslated region (UTR), a long open reading frame encoding a polyprotein precursor of 
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approximately 3011 amino acids, and a short 3' UTR. The 5 1 UTR is the most highly 

conserved part of the HCV genome and is important for the initiation and control of 

polyprotein translation. Translation of the HCV genome is initiated by a cap-independent 

mechanism known as internal ribosome entry. This mechanism involves the binding of 

5 ribosomes to an RNA sequence known as the internal ribosome entry site (IRES). An RNA 

pseudoknot structure has recently been determined to be an essential structural element of 

the HCV IRES. Viral structural proteins include a nucleocapsid core protein (C) and two 

envelope glycoproteins, El and E2. HCV also encodes two proteinases, a zinc-dependent 

metalloproteinase encoded by the NS2-NS3 region and a serine proteinase encoded in the 

10 NS3 region. These proteinases are required for cleavage of specific regions of the precursor 

polyprotein into mature peptides. The carboxyl half of nonstructural protein 5, NS5B, . 

contains the RNA-dependent RNA polymerase. The function of the remaining 

nonstructural proteins, NS4A and NS4B, and that of NS5A (the amino-terminal half of 

nonstructural protein 5) remain unknown. 

15 A significant focus of current antiviral research is directed toward the development 

of improved methods of treatment of chronic HCV infections in humans (Di Besceglie, A. 
M. and Bacon, B. R., Scientific American, Oct.: 80-85, (1999)). Currently, there are two 
primary antiviral compounds, Ribavirin and interferon-alpha, which are used for the 
treatment of chronic HCV infections in humans. 

20 Treatment of HCV Infection with Ribivarin 

Ribavirin (l-j8-D-ribofuranosyl-l-l,2,4-triazole-3-carboxamide) is a synthetic, non- 
interferon-inducing, broad spectrum antiviral nucleoside analog sold under the trade name, 
Virazole (The Merck Index, 1 1th edition, Editor: Budavari, S., Merck & Co., Inc., Rahway, 
NJ, pl304, 1989). United States Patent No. 3,798,209 and RE29,835 disclose and claim 
25 Ribavirin. Ribavirin is structurally similar to guanosine, and has in vitro activity against 
several DNA and RNA viruses including Flaviviridae (Gary L. Davis. Gastroenterology 
118:S104-S114, 2000). 

Ribavirin reduces serum amino transferase levels to normal in 40% or patients, but it 
does not lower serum levels of HCV-RNA (Gary L. Davis. Gastroenterology 118:S104- 
30 SI 14, 2000). Thus, Ribavirin alone is not effective in reducing viral RNA levels. 
Additionally, Ribavirin has significant toxicity and is known to induce anemia. 
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Interferons (IFNs) are compounds that have been commercially available for the 
treatment of chronic hepatitis for nearly a decade. IFNs are glycoproteins produced by 
immune cells in response to viral infection. IFNs inhibit viral replication of many viruses, 
5 including HCV, and when used as the sole treatment for hepatitis C infection, IFN 
suppresses serum HCV-RNA to undetectable levels. Additionally, IFN normalizes serum 
amino transferase levels. Unfortunately, the effects of IFN are temporary and a sustained 
response occurs in only 8%-9% of patients chronically infected with HCV (Gary L. Davis. 
Gastroenterology 1 18:S104-S1 14, 2000). 

10 A number of patents disclose HCV treatments using interferon-based therapies. For 

example, U.S. Patent No. 5,980,884 to Blatt et al discloses methods for retreatment of 
patients afflicted with HCV using consensus interferon. U.S. Patent No. 5,942,223 to Bazer 
et al discloses an anti-HCV therapy using ovine or bovine interferon-tau. U.S. Patent No. 
5,928,636 to Alber et al discloses the combination therapy of interleukin-12 and interferon 

15 alpha for the treatment of infectious diseases including HCV. U.S. Patent No. 5,908,621 to 
Glue et al discloses the use of polyethylene glycol modified interferon for the treatment of 
HCV. U.S. Patent No. 5,849,696 to Chretien et al discloses the use of thymosins, alone or 
. in combination with interferon, for treating HCV. U.S. Patent No. 5,830,455 to Valtuena et 
al discloses a combination HCV therapy employing interferon and a free radical scavenger. 

20 U.S. Patent No. 5,738,845 to hnakawa discloses the use of human interferon tau proteins for 
treating HCV. Other interferon-based treatments for HCV are disclosed in U.S. Patent No. 
5,676,942 to Testa et al, U.S. Patent No. 5,372,808 to Blatt et al, and U.S. Patent No. 
5,849,696. 

Combination of Interferon and Ribavirin 

25 The combination of IFN and Ribavirin for the treatment of HCV infection has been 

reported to be effective in the treatment of IFN naive patients (Battaglia, A.M. et al, Ann. 
Pharmacother. 34:487-494, 2000). Results are promising for this combination treatment 
both before hepatitis develops or when histological disease is present (Berenguer, M. et al 
Antivir. Ther. 3(Suppl. 3):125-136, 1998). Side effects of combination therapy include 
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hemolysis, flu-like symptoms, anemia, and fatigue. (Gary L. Davis. Gastroenterology 



118:S104-S114, 2000). 

Additional References Disclosing Methods to Treat HCV Infections 

A number of HCV treatments are reviewed by Bymock et al in Antiviral Chemistry 
5 & Chemotherapy, 1 1 :2; 79-95 (2000). 

Several substrate-based NS3 protease inhibitors have been identified in the 
literature, in which the scissile amide bond of a cleaved substrate is replaced by an 
electrophile, which interacts with the catalytic serine. Attwood et al. (1998) Antiviral 
peptide derivatives, 98/22496; Attwood et al (1999), Antiviral Chemistry and 

10 Chemotherapy 10.259-273; Attwood et al (1999) Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 
(1998) Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, WO 
98/17679. The reported inhibitors terminate in an electrophile such as a boronic acid or 
phosphonate. Llinas-Brunet et al (1999) Hepatitis C inhibitor peptide analogues, WO 

15 99/07734. Two classes of electrophile-based inhibitors have been described, 
alphaketoamides and hydrazinoureas. 

The literature has also described a number of non-substrate-based inhibitors. For 
example, evaluation of the inhibitory effects of 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives against HCV protease and other serine proteases has been reported. Sudo, K. et 
20 al, (1997) Biochemical and Biophysical Research Communications, 238:643-647; Sudo, K. 

et al (1998) Antiviral Chemistry and Chemotherapy 9:186. Using a reverse-phase HPLC 
assay, the two most potent compounds identified were RD3-4082 and RD3-4078, the 
former substituted on the amide with a 14 carbon chain and the latter processing a para- 
phenoxyphenyl group. 

25 Thiazolidine derivatives have been identified as micromolar inhibitors, using a 

reverse-phase HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate. Sudo, 
K. et al (1996) Antiviral Research 32:9-18. Compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, was the most potent against the 
isolated enzyme. Two other active examples were RD4 6205 and RD4 6193. 
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Other literature reports screening of a relatively small library using an ELISA assay 

and the identification of three compounds as potent inhibitors, a thiazolidine and two 

benzanilides. Kakiuchi N. et al J. EBS Letters 421 :217-220; Takeshita N. et al, Analytical 

Biochemistry 247:242-246, 1997. Several U.S. patents disclose protease inhibitors for the 

5 treatment of HCV. For example, U.S. Patent No. 6,004,933 to Spruce et al discloses a 

class of cysteine protease inhibitors for inhibiting HCV endopeptidase 2. U.S. Patent No. 

5,990,276 to Zhang et al. discloses synthetic inhibitors of hepatitis C virus NS3 protease. 

The inhibitor is a subsequence of a substrate of the NS3 protease or a substrate of the NS4A 

cofactor. The use of restriction enzymes to treat HCV is disclosed in U.S. Patent No. 

10 5,538,865 to Reyes et al 

Isolated from the fermentation culture broth of Streptomyces sp., Sch 68631, a 
phenan-threnequinone, possessed micromolar activity against HCV protease in a SDS- 
PAGE and autoradiography assay. Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996. 
In another example by the same authors, Sch 351633, isolated from the fungus Penicillium 

15 griscofuluum, demonstrated micromolar activity in a scintillation proximity assay. Chu M. 

et al, Bioorganic and Medicinal Chemistry Letters 9:1949-1952. Nanomolar potency 
against the HCV NS3 protease enzyme has been achieved by the design of selective 
inhibitors based on the macromolecule eglin c. Eglin c, isolated from leech, is a potent 
inhibitor of several serine proteases such as S. griseus proteases A and B, a-chymotrypsin, 

20 chymase and subtilisin. Qasim M.A. et al., Biochemistry 36:1598-1607, 1997. 

HCV helicase inhibitors have also been reported. U.S. Patent No. 5,633,358 to 
Diana G.D. et al; PCT Publication No. WO 97/36554 of Diana G.D. et al. There are a few 
reports of HCV polymerase inhibitors: some nucleotide analogues, ghotoxin and the natural 
product cerulenin. Ferrari R. et al, Journal of Virology 73:1649-1654, 1999; Lohmann V. 
25 etal 9 Virology 249:108-118, 1998. 

Antisense phosphorothioate oligodeoxynucleotides complementary to sequence 
stretches in the 5* non-coding region of the HCV, are reported as efficient inhibitors of 
HCV gene expression in in vitro translation and IIcpG2 IlCV-luciferase cell culture 
systems. Alt M. et al., Hepatology 22:707-717, 1995. Recent work has demonstrated that 
30 nucleotides 326-348 comprising the 3' end of the NCR and nucleotides 371-388 located in 
the core coding region of the HCV RNA are effective targets for antisense-mediated 
inhibition of viral translation. Alt M. et al, Archives of Virology 142:589-599, 1997. U.S. 
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Patent No. 6,001,990 to Wands et al discloses oligonucleotides for inhibiting the 

replication of HCV. PCT Publication No. WO 99/29350 discloses compositions and 

methods of treatment for hepatitis C infection comprising the administration of antisense 

oligonucleotides that are complementary and hybridizable to HCV-RNA. U.S. Patent No. 

5 5,922,857 to Han et al disclose nucleic acids corresponding to the sequence of the 

pestivirus homology box IV area for controlling the translation of HCV. Antisense 

oligonucleotides as therapeutic agents have been recently reviewed (Galderisi U. et al> 

Journal of Cellular Physiology 181:251-257, 1999). 

Other compounds have been reported as inhibitors of IRES-dependent translation in 
10 HCV. Japanese Patent Publication JP-08268890 of Dceda N et al\ Japanese Patent 
Publication JP-10101591 of Kai 7 Y, et al Nuclease-resistant ribozymes have been targeted 
at the IRES and recently reported as inhibitors in an HCV-poliovirus chimera plaque assay. 
Maccjak D.J. et al, Hepatology 30 abstract 995, 1999. The use of ribozymes to treat HCV 
is also disclosed in U.S. Patent No. 6,043,077 to Barber et al, and U.S. Patent Nos. 
15 5,869,253 and 5,610,054 to Draper et al 

Other patents disclose the use of immune system potentiating compounds for the 
treatment of HCV. For example, U.S. Patent No. 6,001,799 to Chretien et al discloses a 
method of treating hepatitis C in non-responders to interferon treatment by administering an 
immune system potentiating dose of thymosin or a thymosin fragment. U.S. Patent Nos. 
20 5,972,347 to Eder et al and 5,969,109 to Bona et al disclose antibody-based treatments for 
treating HCV. 

U.S. Patent No. 6,034,134 to Gold et al discloses certain NMDA receptor agonists 
having immunodulatory, antimalarial, anti-Borna virus and anti-Hepatitis C activities. The 
disclosed NMDA receptor agonists belong to a family of 1-amino-alkylcyclohexanes. U.S. 

25 Patent No. 6,030,960 to Morris-Natschke et al discloses the use of certain alkyl lipids to 
inhibit the production of hepatitis-induced antigens, including those produced by the HCV 
virus. U.S. Patent No. 5,922,757 to Chojkier et al discloses the use of vitamin E and other 
antioxidants to treat hepatic disorders including HCV. U.S. Patent No. 5,858,389 to 
Elsherbi et al discloses the use of squalene for treating hepatitis C. U.S. Patent No. 

30 5,849,800 to Smith et al discloses the use of amantadine for treatment of Hepatitis C. U.S. 
Patent No. 5,846,964 to Ozeki et al discloses the use of bile acids for treating HCV. U.S. 
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Patent No. 5,491,135 to Bkrogh et al discloses the use of N-(phosphonoacetyl)-L-aspartic 

acid to treat flaviviruses such as HCV. 

Other compounds proposed for treating HCV include plant extracts (U.S. Patent No. 
5,837,257 to Tsai et al, U.S. Patent No. 5,725,859 to Qmer et al, and US. Patent No. 
5 6,056,961), piperidenes (U.S. Patent No. 5,830,905 to Diana et al), benzenedicarboxamides 
(U.S. Patent No. 5,633,388 to Diana et al), polyadenylic acid derivatives (U.S. Patent No. 
5,496,546 to Wang et al), 2 , ,3 , -dideoxyinosine (U.S. Patent No. 5,026,687 to Yarchoan et 
al), benzimidazoles (U.S. Patent No. 5,891,874 to Colacino et al). 

In light of the fact that the hepatitis C virus has reached epidemic levels worldwide, 
10 and has tragic effects on the infected patient, there remains a strong need to provide new 
effective pharmaceutical agents to treat hepatitis C that has low toxicity to the host 

Therefore, it is an object of the present invention to provide a compound, method 
and composition for the treatment of a host infected with hepatitis C virus. 

SUMMARY OF THE INVENTION 

15 Compounds, methods and compositions for the treatment of hepatitis C infection are 

described that include an effective hepatitis C treatment amount of a j3-D- or j8-L-nucleoside 
of the Formulas (I) - (XVIII), or a pharmaceutical^ acceptable salt or prodrug thereof. 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




(I) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
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sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 

wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 

group which when administered in vivo is capable of providing a compound wherein R , R 

or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^NR^orSR^and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a second principal embodiment, a compound of Formula n, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 

OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
5 not limited to methyl, ethyl, propyl and cyclopropyl). 

In a third principal embodiment, a compound of Formula EE, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



Y 




(in) 

10 wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
15 more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a 'peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

20 X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^NRWorSR^and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 
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In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 

Y 



R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R , R 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 




(IV) 



wherein: 
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Y 




(V) 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a sixth principal embodiment, a compound of Formula VI, or a phannaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 
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R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a seventh principal embodiment, a compound selected from Formulas VII, Vm 
and DC, or a pharmaceutical^ acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 




Base 



(vn) 



(vni) 



(IX) 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 

vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 

-0(lower alkyl), -O(alkenyl), CF 3 , chloro, bronio, fluoro, iodo, N0 2 , NH 2 , -NH(lower 

alkyl), -NH(acyl), -N(lower alkyl) 2 , -Nfccylk; and 

Xis O, S, S0 2 orCH 2 . 

In a eighth principal embodiment, a compound of Formulas X, XI and XII, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided: 




(X) pa) (xn) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower. alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl^, -Nfccyl^; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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In a ninth principal embodiment a compound selected from Formulas Xm, XIV and 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 




Base 




Base 




Base 



(XIV) 



(XV) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

Xis O, S, S0 2 orCH 2 . 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a pharmaceutically acceptable salt or prodrug thereof: 



R'O 



R 10 x ^ R 8 



? 



R 9 R 7 
(XVI) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl)2; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 
pi bond; and 

XisO,S,S0 2 orCH 2 . 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVII, or a pharmaceutically acceptable salt or prodrug thereof: 




(xvn) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 

Xis O, S, S0 2 orCH 2 . 

In an twelfth principal embodiment, the invention provides a compound of Formula 
XVm, or a pharmaceutical^ acceptable salt or prodrug thereof: 




(xvm) 
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wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -Oflower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(lower- 
alkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 
Xis O, S, S0 2 orCH 2 . 

The /3-D- and j8-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readily 
determine the spectrum of activity by evaluating the compound in the assays described 
herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
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EC50). In preferred embodiments the compound exhibits an EC50 of less than 25, 15, 10, 5, 

or 1 micromolar. 

In another embodiment, the active compound can be administered in combination or 
alternation with another anti-HCV agent. In combination therapy, an effective dosage of 
5 two or more agents are administered together, whereas during alternation therapy an 
effective dosage of each agent is administered serially. The dosages will depend on 
absorption, inactivation, and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be further understood that for any particular 
10 subject, specific dosage regimens and schedules should be adjusted over time according to 
the individual need and the professional judgment of the person administering or 
supervising the administration of the compositions. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

15 (1) an interferon and/or ribavirin (Battaglia, AM. et aL, Ann. Pharmacother. 34:487- 

494, 2000); Berenguer, M. et aL Antivir. Ther. 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et aL, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et aL, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et aL, Preparation and use of amino acid 
20 derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et aL 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

25 (3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 

derivatives (Sudo K. et aL 9 Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et aL Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processing a para-phenoxyphenyl group; 

30 (4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 

HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et aL, 
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Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 

cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al J. EBS Letters 
421:217-220; TakeshitaN. etal Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al t Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated from the fungus Penicillium griscofuluum, which demonstrates 
activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9:1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(Qasim M.A. et al, Biochemistry 36:1598-1607, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et al., Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
al Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. etal, Virology 249:108-1 18, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et al, 
Hepatology 22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the HCV RNA (Alt M. et al, 
Archives of Virology 142:589-599, 1997; Galderisi U. et al, Journal of Cellular Physiology 
181:251-257, 1999); 

(11) Inhibitors of ERES-dependent translation (Ikeda N et al, Agent for the 
prevention and treatment of hepatitis C t Japanese Patent Publication JP-08268890; Kai Y. 
et al Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 
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(12) Nuclease-resistant ribozymes (Maccjak D J. et al. 9 Hepatology 30 abstract 995, 

1999); and 

(13) Other miscellaneous compounds including 1 -amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al\ alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 

5 al) y vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al.) 9 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al) 9 N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et aL), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et aL) 9 polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al\ 2',3 f -dideoxyinosine (U.S. Patent 
10 No. 5,026,687 to Yarchoan et al\ and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colscino et #/.). 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 provides the structure of various non-limiting examples of nucleosides of 
the present invention, as well as other known nucleosides, FIAU and Ribavirin, which are 
1 5 used as comparative examples in the text. 

Figure 2 is a line graph of the pharmacokinetics (plasma concentrations) of p-D-2'- 
ClfrriboG administered to six Cynomolgus Monkeys over time after administration. 

Figure 3a and 3b are line graphs of the pharmacokinetics (plasma concentrations) of 
P-D-2*-CH 3 -riboG administered to Cynomolgus Monkeys either intravenously (3a) or 
20 orally (3b) over time after administration. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as disclosed herein is a compound, method and composition for the 
treatment of hepatitis C in humans or other host animals, that includes administering an 
effective HCV treatment amount of a j8-D- or /3-L-nucleoside as described herein or a 
25 pharmaceutically acceptable salt or prodrug thereof, optionally in a pharmaceutically 
acceptable carrier. The compounds of this invention either possess antiviral (i.e., anti-HCV) 
activity, or are metabolized to a compound that exhibits such activity. 
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la summary, the present invention includes the following features: 

(a) j8-D- and j3-L-nucleosides, as described herein, and pharmaceutically 
acceptable salts and prodrugs thereof; 

(b) jS-D- and /3-L-nucleosides as described herein, and pharmaceutically 
acceptable salts and prodrugs thereof for use in the treatment or prophylaxis of an HCV 
infection, especially in individuals diagnosed as having an HCV infection or being at risk 
for becoming infected by HCV; 

(c) use of these jS-D- and /3-L-nucleosides, and pharmaceutically acceptable salts 
and prodrugs thereof in the manufacture of a medicament for treatment of an HCV 
infection; 

(d) pharmaceutical formulations comprising the /3-D- or /^^-nucleosides or 
pharmaceutically acceptable salts or prodrugs thereof together with a pharmaceutically 
acceptable carrier or diluent; 

(e) j8-D- and /3-L-nucleosides as described herein substantially in the absence of 
enantiomers of the described nucleoside, or substantially isolated from other chemical 
entities; 

(f) processes for the preparation of /J-D- and £-L-nucleosides, as described in 
more detail below; and 

(g) processes for the preparation of j3-D- and jS-L-nucleosides substantially in the 
absence of enantiomers of the described nucleoside, or substantially isolated from other 
chemical entities. 

I. Active Compound, and Physiologically Acceptable Salts and Prodrugs Thereof 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 
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Y 




wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^NRWorSR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula I, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isH; 

X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 
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In a second principal embodiment, a compound of Formula II, or a pharmaceutically 

acceptable salt or prodrug thereof, is provided: 



Y 




(ID 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 ,NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula II, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isH; 

X 2 isHorNH 2 ; and 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a third principal embodiment, a compound of Formula m, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




on) 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR^NR^orSR^and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula m, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R l , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isH; 
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X 2 is H or NH 2 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof; is provided: 



Y 




(IV) 

wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as 
described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ]^ 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

xMsHorCB^and 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



Y 




(V) 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula V, or a phannaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 
X l isHorCH 3 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 
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In a sixth principal embodiment, a compound of Formula VI, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 

Y 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula VI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R l , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isHorCH 3 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 




OR 2 OR 3 



(VI) 



wherein: 
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In a seventh principal embodiment, a compound selected from Formulas VII, VTQ 
and DC, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 6 and R J are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), 
-0(lower alkyl), -0(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(Iower 
alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 

Xis O, S, S0 2 , orCH 2 . 

In a first preferred subembodiment, a compound of Formula VII, V1H or DC, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 




Base 



(vn) 



(vm) 



(IX) 



Base is a purine or pyrimidine base as defined herein; 



R\R 2 andR 3 are independently hydrogen or phosphate; 



R 6 



is alkyl; and 



Xis O, S, S0 2 orCH 2 . 
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In a second preferred subembodiment, a compound of Formula VH, VHI or IX, or a 
phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 isalkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula VII, Vm or IX, or a 
phaimaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\R 2 andR 3 are independently hydrogen or phosphate; 

R 6 isalkyl; and 

Xis O. 

In a eighth principal embodiment, a compound of Formula X, XI or XH, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided: 




(x) (xi) (xn) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 



29 



WO 01/90121 PCT/US01/16671 
pharmaceutically acceptable leaving group which when administered in vivo is enable of 

providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -0(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl)2; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(loweralkyl) 2 , -N(acyl) 2 ; and 

Xis O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\R 2 andR 3 are hydrogens; 

R 6 is alkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H or phosphate; 
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R 6 isalkyl; and 
Xis O. 

In even more preferred subembodiments, a compound of Formula XI, or its 
pharmaceutically acceptable salt or prodrug, is provided: 



wherein: 

Base is a purine or pyrimidine base as defined herein; optionally substituted with an amine 
or cyclopropyl (e.g., 2-amino, 2,6-diamino or cyclopropyl guanosine); and 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R l or R 2 is independently H or phosphate. 

In a ninth principal embodiment a compound selected from Formula XHI, XIV or 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 




(XI) 




(Xm) 



(XIV) 



(XV) 



wherein: 



Base is a purine or pyrimidine base as defined herein; 
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R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 

more substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable of 

providing a compound wherein R 1 , R 2 or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , =NH(lcwer alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

Xis O, S, S0 2 orCH 2 . 

In a first preferred subembodiment, a compound of Formula XIII, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XIII, XTV or XV, or 
a pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 is alkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula XIII, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 
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R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O. 

In a tenth principal embodiment the invention provides a compound of Formula 
XVI, or a pharmaceutical^ acceptable salt or prodrug thereof: 



R ! 0 



Base 



R ".x. * 



s 



? 



R° 

7 



(xvd 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 and R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyi), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NHQower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl>2; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 



33 



WO 01/90121 PCTYUS01/16671 
alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 

pi bond; and 

Xis O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or di(loweralkyl)amino; 
(5) R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; and (6) X is O, S, S0 2 or CH 2 . 

La a second preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R and R are 
independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower alkyl), 
chlorine, bromine, or iodine; and (6) X is O, S, S0 2 or CH 2 . 
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In a third preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, Oalkyl, Oalkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
NO2, amino, loweralkylamino or di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, 
S, S0 2 or CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl. 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, 
iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, 
NO2, amino, loweralkylamino, or di(loweralkyl)amino; (5) R 8 and R 10 are independently H, 
alkyl (including lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fifth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
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monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

5 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 

R 6 is alkyl; (4) R 7 and R 9 are independently OR 1 ; (5) R 8 and R 10 are independently H, alkyl 

(including lower alkyl), chlorine, bromine or iodine; and (6) X is O, S, SO2 or CH 2 . 

10 In a sixth preferred subembodiment, a compound of Formula XVI, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

15 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

20 R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, S, S0 2 , or CH 2 . 

In a seventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 

25 pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 

30 given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, 

36 



WO 01/90121 PCT/US01/16671 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 

di(loweralkyl)amino; (5) R 8 and R 10 are independently H, alkyl (including lower alkyl), 

chlorine, bromine or iodine; and (6) X is O. 

In a eighth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein: a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
andR 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower 
alkyl), chlorine, bromine or iodine; and (6) X is O. 

In a tenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

5 optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other phannaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

10 chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O 

alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; 

. (5) R 8 and R 10 are hydrogen; and (6) X is O. 

In an eleventh preferred subembodiment, a compound of Formula XVI, or its 
15 pharmaceutical^ acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 
are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

20 In a twelfth preferred subembodiment, a compound of Formula XVI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 , 
orCH 2 . 

25 In a thirteenth preferred subembodiment, a compound of Formula XVI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including 
lower alkyl), chlorine, bromine, or iodine; and (6) X is 0. 

30 In a fourteenth preferred subembodiment, a compound of Formula XVI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
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(4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 

vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)amino; (5) R 8 and R 10 are hydrogen; and (6) X is O. 

In even more preferred subembodiments, a compound of Formula XVI, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R 1 is hydrogen; (3) P. 6 is methyl; (4) R 7 and Pv 9 arc 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is thymine;. (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 is hydrogen and R 9 
is hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is SO2; 
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(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is CH 2 ; 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVII, or a pharmaceutical^ acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate 
ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein 
the phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower 
acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 



R 1 ^ 



Base 




(xvn) 
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In a first preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
5 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

10 cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

15 Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

Li a second preferred subembodiment, a compound of Formula XVTI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 

20 monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

25 cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, 

30 bromine, or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, Oalkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 

di(loweralkyl)-amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or 

iodine; and (6) X is O. 

In a fourth preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R i0 is H; and (6) X is 0, S, S0 2 or CH 2 . 

In a fifth preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine 

or iodine; and (6) X is O. 

In a sixth preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 10 is H; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVTI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
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R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O. 

In an eighth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable, salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or 
di(loweralkyl)-amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; and (6) X is O, S, S0 2 , or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 
are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, SO2, or CH 2 . 

In a tenth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 

(4) R 7 and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In even more preferred subembodiments, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 
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(1) Base is uracil; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 land R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is CH 2 . 

In an twelfth principal embodiment the invention provides a compound of Formula 
XVHI, or a pharmaceutical^ acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l is independently H; phosphate (including monophosphate, diphosphate, triphosphate, or 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 




(XVIII) 
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wherein the phenyl group is optionally substituted with one or more substituents as 

described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 

group which when administered in vivo is capable of providing a compound wherein R l is 

5 independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl)2, -N(acyl) 2 ; 

10 R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyi, O-aikenyi, chlorine, bromine, iodine, N0 2 , amino, lower alkyiamino, or 
di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 

15 XisO,S,S0 2 orCH 2 . 

In a first preferred subembodiment, a compound of Formula XVHI, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

20 (including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 

25 vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 

R 6 is alkyl; (4) R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), 
alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, 
loweralkylamino or diOoweralkyl)amino; (5) R 8 is H, alkyl (including lower alkyl), 
chlorine, bromine or iodine; and (6) X is O, S, S0 2 or CH 2 . 

30 In a second prefened subembodiment, a compound of Formula XVHI, or its 

phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 

monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 

(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 

optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di-(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred sub embodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(lower-alkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVHI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
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optionally substituted with one or more substituents as described in the definition of aryl 

given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 

cholesterol; or other pharmaceutically acceptable leaving group which when administered in 

vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 

R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 

Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 

di(loweralkyl)amino; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

and (6)Xis O. 

In a fifth preferred subembodiment, a compound of Formula XVEI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a sixth preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) 
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R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 

chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 

and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 

or iodine; and (6) X is O. 

5 In a seventh preferred subembodiment, a compound of Formula XVIII, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 

10 arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) 

15 R 6 is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O. 

20 In an eighth preferred subembodiment, a compound of Formula XVIII, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 

25 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVE, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 
(4) R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, SO2, or CH 2 . 

30 In a tenth preferred subembodiment, a compound of Formula XVIII, or its 

pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; 

(4) R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O. 

In even more preferred subembodiments, a compound of Formula XVIQ, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: 

5 (1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is cytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
10 hydroxyl; (5) R 8 is hydrogen; and (6) X is 0: 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are 
hydroxyl; (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

15 (1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are 

hydroxyl; (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
20 (5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is S; 

25 (1) Base is adenine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 

(5) R 8 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is CH 2 . 
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The j8-D- and jS-L-nucleosides of this invention may inhibit HCV polymerase 
activity. Nucleosides can be screened for their ability to inhibit HCV polymerase activity in 
vitro according to screening methods set forth more particularly herein. One can readily 
5 determine the spectrum of activity by evaluating the compound in the assays described 
herein or with another confirmatory assay. 

In one embodiment the efficacy of the anti-HCV compound is measured according 
to the concentration of compound necessary to reduce the plaque number of the virus in 
vitro, according to methods set forth more particularly herein, by 50% (i.e. the compound's 
10 EC50). In preferred embodiments the compound exhibits an EC50 of less than 15 or 10 
micromolar, when measured according to the polymerase assay described in Ferrari et ah, 
Jnl ofVir., 73:1649-1654, 1999; Ishii et al. 9 Hepatology, 29:1227-1235,1999; Lohmann et 
ai 9 Jnl of Bio. Chern., 274:10807-10815, 1999; or Yamashita et al, Jnl of Bio. Chem., 
273:15479-15486, 1998. 

15 The active compound can be administered as any salt or prodrug that upon 

administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself. Nonlimiting examples are the pharmaceutically 
acceptable salts (alternatively referred to as "physiologically acceptable salts"), and a 
compound that has been alkylated or acylated at the S'-position or on the purine or 

20 pyrimidine base (a type of "pharmaceutically acceptable prodrug"). Further, the 
modifications can affect the biological activity of the compound, in some cases increasing 
the activity .over the parent compound. This can easily be assessed by preparing the salt or 
prodrug and testing its antiviral activity according to the methods described herein, or other 
methods known to those skilled in the art. 

25 n. Definitions 

The term alkyl, as used herein, unless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically Ci to 
C10, and specifically includes methyl, ethyl, propyl, isopropyl, cyclopropyl, butyl, isobutyl, 
f-butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, 
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cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-dimethylbutyl. The term 

includes both substituted and unsubstituted alkyl groups. Moieties with which the alkyl 

group can be substituted are selected from the group consisting of hydroxyl, amino, 

alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic 

5 acid, phosphate, or phosphonate, either unprotected, or protected as necessary, as known to 

those skilled in the art, for example, as taught in Greene, et al 9 Protective Groups in 

Organic Synthesis. John Wiley and Sons, Second Edition, 1991, hereby incorporated by 

reference. 

The term lower alkyl, as used herein, and unless otherwise specified, refers to a Ci to 
10 C 4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl 
group, including both substituted and unsubstituted forms. Unless otherwise specifically 
stated in this application, when alkyl is a suitable moiety, lower alkyl is preferred. 
Similarly, when alkyl or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl 
is preferred. 

15 The term alkylamino or arylamino refers to an amino group that has one or two alkyl 

or aryl substituents, respectively. 

The term protected" as used herein and unless otherwise defined refers to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or 
for other purposes. A wide variety of oxygen and nitrogen protecting groups are known to 
20 those skilled in the art of organic synthesis. 

The term aryl, as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and 
unsubstituted moieties. The aryl group can be substituted with one or more moieties 
selected from the group consisting of hydroxyl, amino, alkylamino, arylamino, alkoxy, 
25 aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, 
either unprotected, or protected as necessary, as known to those skilled in the art, for 
example, as taught in Greene, et al 9 Protective Groups in Organic Synthesis, John Wiley 
and Sons, Second Edition, 1991. 

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent. The 
30 term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent. 

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro. 
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The term purine or pyrimidine base includes, but is not limited to, adenine, N 6 - 

alkylpurines, N^acylpurines (wherein acyl is C(0)(alkyl, aryL, alkylaryl, or arylalkyl), N 6 - 

benzylpurine, N^-halopurine, N^-vinylpurine, N*-acetylenic purine, N^-acyl purine, 

N^hydroxyalkyl purine, N*-thioalkyl purine, N 2 -alkylpurines, N 2 -alkyl-6-thiopurines, 

thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6-azapyrimidine, including 

6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil, 

C 5 -alkylpyrimidines, C 5 -benzylpyrimidines, (^-halopyrimidines, C 5 -vinylpyrimidine, C 5 - 

acetylenic pyrimidine, C 5 -acyl pyrimidine, C 5 -hydroxyalkyl purine, C 5 -amidopyrimidine, 

C^-cyanopyrimidine, C 5 -nitropyrimidine, C 5 -aminopyrimidine, N 2 -alkylpurines, N 2 -alkyl- 

6-thiopurines, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, 

pyrrolopyrimidinyl, and pyrazolopyrimidinyl. Purine bases include, but are not limited to, 

guanine, adenine, hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen 

and nitrogen groups on the base can be protected as necessary or desired. Suitable 

protecting groups are well known to those skilled in the art, and include trimethylsilyl, 

dimethylhexylsilyl, ^butyldimethylsilyl, and f-butyldiphenylsilyl, trityl, alkyl groups, and 

acyl groups such as acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl. 

The term acyl refers to a carboxylic acid ester in which the non-carbonyl moiety of 
the ester group is selected from straight, branched, or cyclic alkyl or lower alkyl, 
alkoxyalkyl including methoxymethyl, aralkyl including benzyl, aryloxyalkyl such as 
phenoxymethyl, aryl including phenyl optionally substituted with chloro, bromo, fluoro, 
iodo, Ci to C4 alkyl or Ci to C4 alkoxy, sulfonate esters such as alkyl or aralkyl sulphonyl 
including methanesulfonyl, the mono, di or triphosphate ester, trityl or monomethoxytrityl, 
substituted benzyl, trialkylsilyl (e.g. dimethyl-t-butylsilyl) or diphenylmethylsilyl. Aryl 
groups in the esters optimally comprise a phenyl group. The term "lower acyl" refers to an 
acyl group in which the non-carbonyl moiety is a lower alkyl. 

As used herein, the term "substantially free of or "substantially in the absence of 
refers to a nucleoside composition that includes at least 85 or 90% by weight, preferably 
95% to 98 % by weight, and even more preferably 99% to 100% by weight, of the 
designated enantiomer of that nucleoside. In a preferred embodiment, in the methods and 
compounds of this invention, the compounds are substantially free of enantiomers. 
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Similarly, the term "isolated" refers to a nucleoside composition that includes at 

least 85 or 90% by weight, preferably 95% to 98 % by weight, and even more preferably 

99% to 100% by weight, of the nucleoside, the remainder comprising other chemical 

species or enantiomers. 

5 The term "independently" is used herein to indicate that the variable which is 

independently applied varies independently from application to application. Thus, in a 
compound such as R"XYR", wherein R" is "independently carbon or nitrogen," both R" can 
be carbon, both R" can be nitrogen, or one R" can be carbon and the other R" nitrogen. 

The term host, as used herein, refers to an unicellular or multicellular organism in 
10 which the virus can replicate, including cell lines and animals, and preferably a human. 
Alternatively, the host can be carrying a part of the hepatitis C viral genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the HCV 
genome and animals, in particular, primates (including chimpanzees) and humans. In most 
15 animal applications of the present invention, the host is a human patient. Veterinary 
applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term "pharmaceutically acceptable salt or prodrug" is used throughout the 
specification to describe any pharmaceutically acceptable form (such as an ester, phosphate 

20 ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutically 
acceptable salts include those derived from pharmaceutically acceptable inorganic or 
organic bases and acids. Suitable salts include those derived from alkali metals such as 
potassium and sodium, alkaline earth metals such as calcium and magnesium, among 

25 numerous other acids well known in the pharmaceutical art. Pharmaceutically acceptable 
prodrugs refer to a compound that is metabolized, for example hydrolyzed or oxidized, in. 
the host to form the compound of the present invention. Typical examples of prodrugs 
include compounds that have biologically labile protecting groups on a functional moiety of 
the active compound. Prodrugs include compounds that can be oxidized, reduced, 

30 aminated, deaminated, hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, 
dealkylated, acylated, deacylated, phosphorylated, dephosphorylated to produce the active 
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compound. The compounds of this invention possess antiviral activity against HCV, or are 

metabolized to a compound that exhibits such activity. 

in. Nucleotide Salt or Prodrug Formulations 

hi cases where compounds are sufficiently basic or acidic to form stable nontoxic 
5 acid or base salts, administration of the compound as a pharmaceutically acceptable salt 
may be appropriate. Examples of pharmaceutically acceptable salts are organic acid 
addition salts formed with acids, which form a physiological acceptable anion, for example, 
tosylate, methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, 
ascorbate, Q!-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also be 
10 formed, including, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutically acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for 
example, sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts 
15 of carboxylic acids can also be made. 

Any of the nucleosides described herein can be administered as a nucleotide prodrug 
to increase the activity, bioavailability, stability or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, alkylation, 
acylation or other lipophilic modification of the mono, di or triphosphate of the nucleoside 
20 will increase the stability of the nucleotide. Examples of substituent groups that can replace 
one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, carbohydrates, 
including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. Jones and N. 
Bischofberger, Antiviral Research, 27 (1995) 1-17. Any of these can be used in 
combination with the disclosed nucleosides to achieve a desired effect. 

25 The active nucleoside can also be provided as a S'-phosphoether lipid or a S'-ether 

lipid, as disclosed in the following references, which are incorporated by reference herein: 
Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest E.K-, D.L.W., and C. Piantadosi. 1990. 
"Novel membrane-interactive ether lipid analogs that inhibit infectious HIV-1 production 
and induce defective virus formation." AIDS Res. Hum. Retro Viruses. 6:491-501; 

30 Piantadosi, C, J. Marasco C.J., S.L. Morris-Natschke, K.L. Meyer, F. Gumus, J.R. Surles, 
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K.S. Ishaq, L.S. Kucera, N. Iyer, C.A. Wallen, S. Piantadosi, and EJ. Modest. 1991. 
"Synthesis and evaluation of novel ether lipid nucleoside conjugates for anti-HIV activity." 
J. Med. Chem. 34:1408.1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M. 
Stuhmiller, G.M. T. van Wijk, and H. van den Bosch. 1992. "Greatly enhanced inhibition 
5 of human immunodeficiency virus type 1 replication in CEM and HT4-6C cells by 3'- 
deoxythymidine diphosphate dimyristoylglycerol, a lipid prodrug of 3,-deoxythymidine. ,, 
Antimicrob. Agents Chemother. 36:2025.2029; Hosetler, K.Y., L.M. Stuhmiller, H.B. 
Lenting, H. van den Bosch, and D.D. Richman, 1990. "Synthesis and antiretroviral activity 
of phospholipid analogs of azidothymidine and other antiviral nucleosides." J. Biol. Chem. 
10 265:61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents 
that can be covalently incorporated into the nucleoside, preferably at the 5'-OH position of 
the nucleoside or lipophilic preparations, include U.S. Patent Nos. 5,149,794 (Sep. 22, 
1992, Yatvin et aL); 5,194,654 (Mar. 16, 1993, Hostetler et al, 5,223,263 (June 29, 1993,. 

15 Hostetler etal); 5,256,641 (Oct. 26, 1993, Yatvin et aL); 5,411,947 (May 2, 1995, Hostetler 
et aL); 5,463,092 (Oct. 31, 1995, Hostetler et aL); 5,543,389 (Aug. 6, 1996, Yatvin et at); 
5,543,390 (Aug. 6, 1996, Yatvin et aL); 5,543,391 (Aug. 6, 1996, Yatvin et aL); and 
5,554,728 (Sep. 10, 1996; Basava et at), all of which are incorporated herein by reference. 
Foreign patent applications that disclose lipophilic substituents that can be attached to the 

20 nucleosides of the present invention, or lipophilic preparations, include WO 89/02733, W0 
90/00555, W0 91/16920, W0 91/18914, W0 93/00910, W0 94/26273, W0 96/15132, EP 0 
350 287, EP 93917054.4, and W0 91/19721. 

IV. Combination and Alternation Therapy 

It has been recognized that drug-resistant variants of HCV can emerge after 
25 prolonged treatment with an antiviral agent. Drug resistance most typically occurs by 
mutation of a gene that encodes for an enzyme used in viral replication. The efficacy of a 
drug against HCV infection can be prolonged, augmented, or restored by administering the 
compound in combination or alternation with a second, and perhaps third, antiviral 
compound that induces a different mutation from that caused by the principle drug. 
30 Alternatively, the pharmacokinetics, biodistribution or other parameter of the drug can be 
altered by such combination or alternation therapy. In general, combination therapy is 
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typically preferred over alternation therapy because it induces multiple simultaneous 

stresses on the virus. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 

5 (1) an interferon and/or ribavirin (Battaglia, A.M. et al, Ann. Pharmacother. 34:487- 

494, 2000); Berenguer, M. et al Antivir. Ther. 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al, Preparation and use of amino acid 
10 derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in 
an electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C 
inhibitor peptide analogues, PCT WO 99/07734. 

15 (3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 

derivatives(Sudo K. et al, Biochemical and Biophysical Research Communications, 
238:643-647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), 
including RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon 
chain and the latter processing a para-phenoxyphenyl group; 

20 (4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase 

HPLC assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused 
cinnamoyl moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al X EBS Letters 
25 421:217-220; TakeshitaN. etal Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against HCV protease in a SDS- 
PAGE and autoradiography assay isolated from the fermentation culture broth of 
Streptomyces sp., Sch 68631 (Chu M. et al, Tetrahedron Letters 37:7229-7232, 1996), and 
Sch 351633, isolated from the fungus Penicillium griscofuluum, which demonstrates 

30 activity in a scintillation proximity assay (Chu M. et al, Bioorganic and Medicinal 
Chemistry Letters 9: 1 949- 1 952); 
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(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 

(QasimM.A. et aL, Biochemistry 36:1598-1607, 1997); 

(8) HCV helicase inhibitors (Diana G.D. et aL, Compounds, compositions and 
methods for treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et aL, 
Piperidine derivatives, pharmaceutical compositions thereof and their use in the treatment 
of hepatitis C, PCT WO 97/36554); 

(9) HCV polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et 
aL Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann 
V. etaL 9 Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the HCV (Alt M. et aL, 
Hepatology 22:101-111, 1995), or nucleotides 326-348 comprising the 3' end of the NCR 
and nucleotides 371-388 located in the core coding region of the IICV RNA (Alt M. et aL, 
Archives of Virology 142:589-599, 1997; Galderisi U. et aL, Journal of Cellular Physiology 
181:251-257,1999); 

(11) Inhibitors of IRES-dependent translation (Ikeda N et aL, Agent for the 
prevention and treatment of hepatitis C, Japanese Patent Publication JP-08268890; Kai Y. 
et aL Prevention and treatment of viral diseases, Japanese Patent Publication JP- 
10101591); 

(12) Nuclease-resistant ribozymes. (Maccjak D J. et aL, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et aL), alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
aL), vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et aL), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et aL), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et aL), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et aL), polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et aL), 2 , ,3 , -dideoxyinosine (U.S. Patent 
No. 5,026,687 to Yarchoan et aL), and benzimidazoles (U.S. Patent No. 5,891,874 to 
Colacino et aL). 
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V. Pharmaceutical Compositions 

Hosts, including humans, infected with HCV, or a gene fragment thereof, can be 
treated by administering to the patient an effective amount of the active compound or a 
pharmaceutically acceptable prodrug or salt thereof in the presence of a pharmaceutically 
5 acceptable carrier or diluent. The active materials can be administered by any appropriate 
route, for example, orally, parenterally, intravenously, intradermally, subcutaneously, or 
topically, in liquid or solid form. 

A preferred dose of the compound for HCV will be in the range from about 1 to 50 
mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more generally 0.1 to about 100 
10 mg per kilogram body weight of the recipient per day. The effective dosage range of the 
phaimaceutically acceptable salts and prodrugs can be calculated based on the weight of the 
parent nucleoside to be delivered. If the salt or prodrug exhibits activity in itself, the 
effective dosage can be estimated as above using the weight of the salt or prodrug, or by 
other means known to those skilled in the art. 

15 The compound is conveniently administered in unit any suitable dosage form, 

including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of 
active ingredient per unit dosage form. A oral dosage of 50-1000 mg is usually convenient. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 |xM, preferably about L0 to 
20 10 [jM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% 
solution of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 

The concentration of active compound in the drug composition will depend on 
absorption, inactivation and excretion rates of the drug as well as other factors known to 

25 those of skill in the art. It is to be noted that dosage values will also vary with the severity 
of the condition to be alleviated. It is to be further understood that for any particular 
subject, specific dosage regimens should be adjusted over time according to the individual 
need and the professional judgment of the person administering or supervising the 
administration of the compositions, and that the concentration ranges set forth herein are 

30 exemplary only and are not intended to limit the scope or practice of the claimed 
composition. The active ingredient may be administered at once, or may be divided into a 
number of smaller doses to be administered at varying intervals of time. 
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A preferred mode of administration of the active compound is oral. Oral 
compositions will generally include an inert diluent or an edible carrier. They may be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the 
5 form of tablets, troches, or capsules. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 

10 as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; 
a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; 
or a flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the 
dosage unit form is a capsule, it can contain, in addition to material of the above type, a 
liquid carrier such as a fatty oil. In addition, dosage unit forms can contain various other 

1 5 materials which modify the physical form of the dosage unit, for example, coatings of sugar, 
shellac, or other enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 

20 The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 

mixed with other active materials that do not impair the desired action, or with materials 
that supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or 
other antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, subcutaneous, or topical application can include the following 

25 components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 

30 chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 
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If administered intravenously, preferred carriers are physiological saline or 

phosphate buffered saline (PBS). 

In a preferred embodiment, the active compounds are prepared with carriers that will 
protect the compound against rapid elimination from the body, such as a controlled release 
5 formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation. 

10 Liposomal suspensions (including liposomes targeted to infected cells with 
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carriers. These may be prepared according to methods known to those skilled in the art, for 
example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example, liposome formulations may be prepared by 

15 dissolving appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl 
phosphatidyl choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic 
solvent that is then evaporated, leaving behind a thin film of dried lipid on the surface of the 
container. An aqueous solution of the active compound or its monophosphate, diphosphate, 
and/or triphosphate derivatives is then introduced into the container. The container is then 

20 swirled by hand to free lipid material from the sides of the container and to disperse lipid 
aggregates, thereby forming the liposomal suspension. 

VL Processes for the Preparation of Active Compounds 

The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
25 alkylating the appropriately modified sugar, followed by glycosylation or glycosylation 
followed by alkylation of the nucleoside. The following non-limiting embodiments 
illustrate some general methodology to obtain the nucleosides of the present invention. 

A. General Synthesis of 1 '-C-Branched Nucleosides 

P-C-Branched ribonucleosides of the following structure: 
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wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
5 acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a 
pi bond; 

10 R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 

15 phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, brbmo-, fluoro-, or iodo-alkyl (i.e. CF3), alkenyl, or alkynyl (i.e. 
allyl); and 

20 X is 0, S, SC^ or CH 2 

can be prepared by one of the following general methods. 

1) Modification from the lactone 

The key starting material for this process is an appropriately substituted lactone. 
25 The lactone can be purchased or can be prepared by any known means including standard 
epimerization, substitution and cyclization techniques. The lactone can be optionally 
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protected with a suitable protecting group, preferably with an acyl or silyl group, by 

methods well known to those skilled in the art, as taught by Greene et al Protective Groups 

in Organic Synthesis, John Wiley and Sons, Second Edition, 1991. The protected lactone 

can then be coupled with a suitable coupling agent, such as an organometallic carbon 

nucleophile, such as a Grignard reagent, an organolithium, lithium dialkylcopper or R 6 - 

SiMe3 in TBAF with the appropriate non-protic solvent at a suitable temperature, to give the 

1 '-alkylated sugar. 

The optionally activated sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides, Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acicL such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the T-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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2. Alternative method for the preparation of 1 '-C-branched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 
epimerization, such as alkaline treatment, substitution and coupling techniques. The hexose 
can be selectively protected to give the appropriate hexa-furanose, as taught by Townsend 
Chemistry of Nucleosides and Nucleotides, Plenum Press, 1994. 

The l'-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a chloro, bromo, fluoro, iodo via acylation or halogenation, respectively. The 
optionally activated sugar can then be coupled to the BASE by methods well known to 
those skilled in the art, as taught by Townsend Chemistry of Nucleosides and Nucleotides, 
Plenum Press, 1994. For example, an acylated sugar can be coupled to a silylated base with 
a lewis acid, such as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the 
appropriate solvent at a suitable temperature. Alternatively, a halo-sugar can be coupled to 
a silylated base with the presence of trimethylsilyltriflate. 
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The 1 '-CH2-OH, if protected, can be selectively deprotected by methods well known 

in the art. The resultant primary hydroxyl can be functionalized to yield various C-branched 

nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 

suitable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 

facilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 

hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile, such as a 

Grignard reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe3 in TBAF with the 

appropriate non-protic solvent at a suitable temperature. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the fonned ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the T- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 2 
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In addition, the L-enantiomers corresponding to the compounds of the invention can 
be prepared following the same general methods (1 or 2), beginning with the corresponding 
L-sugar or nucleoside L-enantiomer as starting material. 
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2'-C-Branched ribonucleosides of the following structure: 

BASE 



7 



R 9 R 

wherein BASE is a purine or pyrimidine base as defined herein; 

5 R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(iower aikyi), -O(aikenyi), chlorine, bromine, iodine, N0 2 , Nfi 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2> -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

10 alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
15 more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, bromo-, fluoro-, iodo-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); 
20 and 

Xis O, S, S0 2 orCH 2 

can be prepared by one of the following general methods. 

J. Glycosylation of the nucleobase with an appropriately modified sugar 
25 The key starting material for this process is an appropriately substituted sugar with a 

2 , -OH and 2'-H, with the appropriate leaving group (LG), for example an acyl group or a 
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chloro, bromo, fluoro or iodo. The sugar can be purchased or can be prepared by any 
known means including standard epimerization, substitution, oxidation and reduction 
techniques. The substituted sugar can then be oxidized with the appropriate oxidizing agent 
in a compatible solvent at a suitable temperature to yield the 2*-modified sugar. Possible 
oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric acid), Collins's 
reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium chlorochromate), pyridinium 
dichromate, acid dichromate, potassium permanganate, Mn02, ruthenium tetroxide, phase 
transfer catalysts such as chromic acid or permanganate supported on a polymer, Cfe- 
pyridine, H 2 02-ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper chromite, 
copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum 
f-butoxide with another ketone) and N-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organolithium, Uthium dialkylcopper or R 6 -SiMe 3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 2'-alkylated sugar. The 
alkylated sugar can be optionally protected with a suitable protecting group, preferably with 
an acyl or silyl group, by methods well known to those skilled in the art, as taught by 
Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, Second 
Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides, Plenum Press, . 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2 , -C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
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OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 

activated to facilitate reduction; i.e. via the Barton reduction. 

Scheme 3 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-OH and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2'-modified 
sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VI) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn02, 
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ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate 

supported on a polymer, C^-pyridine, H 2 02-ammoniiiin molybdate, NaBr0 2 -CAN, NaOCl 

in HOAc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin- 

Pondorf-Verley reagent (aluminum /-butoxide with another ketone) and N- 

bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et al Protective Groups in Organic Synthesis, 
John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the I'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the compounds of the invention can 
be prepared following the same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside L-enantiomer as starting material. 

C. General Synthesis of 3 '-C-Branched Nucleosides 

3'-C-Branched ribonucleosides of the following structure: 



, BASE 



io R 9 R 7 

wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower 
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acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH 2 , 

-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -Nfccyl^; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with one or 
more substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable of 
providing a compound wherein R 1 or R 2 is independently H or phosphate; 

R 6 is an alkyl, chloro-, fluoro-, bromo-, iodo-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); 
and 

XisO, S, S0 2 or CH 2 

can be prepared by one of the following general methods. 

L Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar 
with a 3 '-OH and 3'-H, with the appropriate leaving group (LG), for example an acyl 
group or a chloro, bromo, fluoro, iodo. The sugar can be purchased or can be 
prepared by any known means including standard epimerization, substitution, 
oxidation and reduction techniques. The substituted sugar can then be oxidized with 
the appropriate oxidizing agent in a compatible solvent at a suitable temperature to 
yield the 3 '-modified sugar. Possible oxidizing agents are Jones reagent (a mixture 
of chromic acid and sulfuric acid), Collins' s reagent (dipyridine Cr(VT) oxide, 
Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, Mn0 2 , ruthenium tetroxide, phase transfer 
catalysts such as chromic acid or permanganate supported on a polymer, Cl 2 - 
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pyridine, H 2 0 2 -aimnonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper 
chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum /-butoxide with another ketone) and N~bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard 
reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the 
ketone with the appropriate non-protic solvent at a suitable temperature, yields the 
3'-Obranched sugar. The 3 5 -C-branched sugar can be optionally protected with a 
suitable protecting group, preferably with an acyl or silyl group, by methods well 
known to those skilled in the art, as taught by Greene et al Protective Groups in 
Organic Synthesis, John Wiley and Sons, Second Edition, 1991 . 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides 
and Nucleotides . Plenum Press, 1994. For example, an acylated sugar can be 
coupled to a silylated base with a lewis acid, such as tin tetrachloride, titanium 
tetrachloride or trimethylsilyltriflate in the appropriate solvent at a suitable 
temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the 
presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis , John Wiley and Sons, 
Second Edition, 1991, and then the 2'-OH can be reduced with a suitable reducing 
agent. Optionally, the 2'-hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted 
nucleoside with a 3'-OH and 3'-H. The nucleoside can be purchased or can be 
prepared by any known means including standard coupling techniques. The 
nucleoside can be optionally protected with suitable protecting groups, preferably 
with acyl or silyl groups, by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, 
Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the 
appropriate oxidizing agent in a compatible solvent at a suitable temperature to yield 
the 2 5 -modified sugar. Possible oxidizing agents are Jones reagent (a mixture of 
chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VT) oxide, Corey's 
reagent (pyridinium chlorochromate), pyridinium dichromate, acid dichromate, 
potassium permanganate, MnC>2, ruthenium tetroxide, phase transfer catalysts such 
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as chromic acid or permanganate supported on a polymer, Cl 2 -pyridine, H 2 0 2 - 
ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper chromite, copper 
oxide, Raney nickel, palladium acetate, Meerwm-Pondorf-Verley reagent (aluminum 
Mrotoxide with another ketone) and iV-bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to 
those skilled in the art, as taught by GreeneGreene et ah Protective Groups in 
Organic Synthesis, John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo- 
nucleoside is desired. To obtain these nucleosides, the formed ribonucleoside can 
optionally be protected by methods well known to those skilled in the art, as taught 
by Greene et al Protective Groups in Organic Synthesis . John Wiley and Sons, 
Second Edition, 1991, and then the 2'-OH can be reduced with a suitable reducing 
agent. Optionally, the 2 5 -hydroxyl can be activated to facilitate reduction; i.e. via the 
Barton reduction. 



Scheme 6 
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In another embodiment of the invention, the L-enantiomers are desired. 
Therefore, the L-enantiomers can be corresponding to the compounds of the invention can 
be prepared following the same foregoing general methods, beginning with the 
corresponding L-sugar or nucleoside L-enantiomer as starting material. 



Examples 

Example 1: Preparation of l^C-methvlriboadenine via 6-amino-9-(l-deoxv-B-D- 
psicofuranosvDpurine 

As another alternative method of preparation, the title compound could also be 
prepared according to a published procedure (J. Farkas, and F. Sorm, is Nucieic acid 
components and their analogues. XCIV. Synthesis of 6-amino-9-(l-deoxy-P-D- 
psicofuranosyl)purine", Collect Czech. Chem. Commun. 1967, 32, 2663-2667. J. Farkas", 
Collect Czech Chem. Commun. 1966, 31, 1535) (Scheme 7). 



Scheme 7 




In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula I are prepared. 
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IXipill/opXluXw^ 


H i r>h o <?n}i ate 

\X1 L/ilvuwiiulv 


H 


NH 2 


OH 


d inh n?nli atp 
vlipilv/opildLV 


dinhocnhatp 
viipiiuopiiaxvs 


di ti Vio stj li ate 

VXl L/1XV/ OLIXACl lw 


H 


NH 2 


F 


dinhocnhatp 
ixipiiu juiiai^ 


dinhn cnh ate 

ixipixu O LA1XU. lw 


dinhosDhate 

Ull/Uv k-> IJ JUL Ulw 


H 


NH 2 


CI 


trinh o cnh atp 
u. lpxivj opuaiv 


trinh o^nhate 


trinhosriliate 


H 


NH 2 


NH 2 


irrnhocnhatp 
U lpjJLU opiia ic 


trin h o cnh a tp 
u. ipiiwapiicxtw 


triri h o 55t>h ate 

ix ipnu O LylXCX lr W 


H 


NH 2 


NH-cvcloDroovl 


trin h o cnh atp 
u ipxiu opxia to 


tri r>h o cnhafp 
u. ipi i \j opxxci 


trinTiocnliate 

11 ipXIV/ O L/JJ.CL lw 


H 


NH 2 


OH 


trin h ncn Ti atp 
U. lpilUopUaLC/ 


tri "n Vi o onh a t p 

LL lpilU OpXlA Iv 


tri nVio \\ ate 

IX ipilw OLS11C1 lw 


H 


NH 2 


F 


tn'n n o on h a fp 


tririh n«jnfi atp 

U ipilv/ opilCt Lw 


trin h osnh ate 

IXlWXLV/OL/llC&kW 


H 


NH 2 


CI 


H 


H 


H 


F 


NH 2 


NH 2 


H 


H 


H 


F 


NH 2 


NH-cyclopropyl 


H 


H 


H 


F 


NH 2 


OH 
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R 1 

XV 


R 2 

XV 


R 3 


X 1 


X 2 


Y 


H 

XX 


H 

XX 


H 


F 


NH 2 


F 


H 


TT 

XX 


H 


F 


NH 2 


CI 


H 


H 

XX 


H 


CI 


NH 2 


NH 2 


XX 


XX 


H 

XX 


CI 


NH 2 


NH-cyclopropyl 


XX 


TT 

XX 


H 


CI 


NH 2 


OH 


H 

XX 


H 

XX 


H 


CI 


NH 2 


F 


H 


H 

XX 


H 


CI 


NH 2 


CI 


H 

XX 


H 

XX 


H 


Br 


NH 2 


NH 2 


H 

XX 


TT 

XX 


H 


Br 


NH 2 


NH-cyclopropyl 


XX 


TT 

XX 


H 


Br 


NH 2 


OH 1 


tt 

XX 


TT 

XX 


XX 


Br 


NH 2 


F 


XX 


TT 

XX 


TT 

XX 


Br 


NH 2 


CI 


xt 

XX 


TT 

XX 


H 

XX 


NH 2 


NH 2 


NH 2 


XI 


XX 


H 

XX 


NH 2 


NH 2 


NH-cyclopropyl 


TT 

XX 


H 

XX 


H 


NH 2 


NH 2 


OH 


XJ 
£1 


TT 

XX 


TT 

XX 


NH 2 


NH 2 


F 


XJ 

XX 


XJ 

XI 


TT 

XX 


NH* 


NH 2 


CI 


TT 

XJL 


XX 


H 


SH 


NH 2 


NH 2 


TT 

XX 


H 

XX 


H 


SH 


NH 2 


NH-cyclopropyl 


TT 

XX 


TT 

XX 


H 


SH 


NH 2 


OH 


TT 

XX 


XX 


H 


SH 


NH 2 


F 


XT 

XX 


XX 


H 


SH 


NH 2 


CI 




TT 

XX 


H 

XX 


H 


NH 2 


NH 2 




H 

XX 


H 


H 


NH 2 


NH-cyclopropyl 




H 

XX 


H 


H 


NH 2 


OH 


aretvl 


H 


H 


H 


NH 2 


F 


acetyl 


H 


H 


H 


NH 2 


CI 


Jippfvl 


TT 

XX 


H 


F 


NH 2 


NH 2 


acetyl 


H 


H 


F 


NH 2 


NH-cyclopropyl 


acetyl 


H 


H 


F 


NH 2 


OH 


acetyl 


H 


H 


F 


NH 2 


F j 
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R 1 

XV 


P 2 


R 3 


X 1 


X 2 


Y 




XJ 
XX 


H 

XX 


F 


NH 2 


CI 


TT I 

XX 


dociyi 


acetvl 


H 

XX 


NH 2 


NH 2 


H 

XX 


a C ft tvi 
avv k Jr x 


acetyl 


H 


NH 2 


NH-cyclopropyl 


H i 

AX 


acetvl 


acetyl 


H 


NH 2 


OH 


FT ! 

XX 


flCfttvl 


acetyl 


H 


NH 2 


F 


XX 


flpptvl 
<lvvljfX 


acetvl 

avvljr x 


H 


NH 2 


CI 


OPP+a/I 


npptvl 
OvvXyi 


npptvl 

Clvvkjr x 


H 


NH 2 


NH 2 


or**»f t/I 

acetyl 


dvC tyi 


dvvXyi 


H 

XX 


x ^ixx2 


NTT-c vcl ooron vl 


dvvxyi 


nppfvl 


npptvl 


H 


NH 2 


OH 


awvxyi 


or»ptvl 
Avv L y X 


flCPtvl 
avvijrx 


H 


NH 2 


F 




apptvl 

OX/121 J x 


JlCfttvl 


H 

XX 


NH 2 


CI 


UlOLLOpilUapilalC 


5»f»Ptv1 


flpptvl 


H 

XX 




NH 2 


monopno spndie 




dcciyi 


TT 

XX 


i>ixx2 


T^JTT-cvcl OTiTfrti vl 

X^fXX w J WlU V9X vLJ Jf X 


mOxiop no spnaie 


Q /> of~t M 

acetyl 


acetyl 


TT 

XX 


NTTo 

1>IXX 2 


OH 


iHOiiopnospiiale 


cmp+A/1 

ducLyi 


cipptvl 
dvviyi 


H 

XX 


X^IXX^ 


F 

X 


inoQupnospiiaiG 


dL/Ciyi 


Qfptvl 
avviyx 


H 

XX 


illX/ 


CI 

vl 


1 "rt Vl f\ cr\ Q f ^ 

uipnoopiidic 


Qf*f»t\/1 

aL/CLyi 


Jippfvl 

dvVlyi 


XX 


X^IXX^ 


X^IXX^ 


ri i tVh r\ ct\ VS d t P 
UipiIU bpilaLC 


ppptvl 


jipptv! 

AvvlYl 


H 


NH 2 


NH-cvcloDronvl 

1 ill J WAVl/l VL/ J M. 


uipno sp nd ic 


duciyi 


tippfvl 

avvlYl 


H 

XX 


X^IXX^ 


OH 


cup no spiidic 


dvCiyi 


QPPtvl 


XX 




F 

X 


aipnospiidic 


dvoiy L 


upptv/l 
aw/Ciyi. 


H 

XX 


X^IXX^ 


CI 

VsX 


triWhrtcrihatp 
IX lpiiu £>pi laic 


npptvl 
avviyx 


npptvl 
avvijrx 


H 


NH 2 


NH 2 


tri r» Vi n li a t p 

LI 1 LJIXUO VJXXCXWs 


acetvl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


U ipiiU opila IC 


npptvl 
avviy x 


acetvl 


H 


NH 2 


OH 


LiipiiUopilaLC 


zipptvl 


flpptvl 
avvijr i 


H 


NH 2 


F 


UipXlObpildtC 


auClyi 


avvxyi 


XX 


X^IXX/ 


CI 


XX 


TT 

XX 


TT 

XX 


H 


CI 


H 


XX 


TT 

XX 


XX 


H 


CI 


H 


H 


H 


H 


H 


CI 


NH 2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


NH-methyl 
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K 


R 


tv 


V 1 




v 
I 


TT 

rl 


TT 

rl 


TT 

rl 


TT 

xl 


P1 


jNH-euiyi 


TT 

rl 


TT 

rl 


TT 

rl 


TT 

rl 


PI 
Cl 


XTTT nr*e»+~ir\ 

JNri-aceiyi 


TT 

rl 


TT 

H 


TT 

rl 


TT 

rl 


P1 
Cl 


Url 


TT 

rl 


TT 

H 


TT 

rl 


TT 

rl 


PI 
Cl 


UMe 


TT 
XX 


TT 

H 


TT 

rl 


TT 

rl 


PI 
Cl 


rye* 


TT 

rl 


TT 

rl 


TT 

rl 


TT 

rl 


P1 
Ci 


O-cyclopropyl 


TT 

rl 


TT 

rl 


TT 

rl 


TT 

rl 


PI 

Ci 


u-acetyi 


TT 

rl 


TT 

H 


TT 

rl 


TT 

rl 


PI 
Cl 


QTT 

orl 


TT 

H 


TT 

H 


TT 

H 


TT 

rl 


PI 
CI 


CIV if a 

oMe 


TT 

H 


TT 

H 


TT 

H 


TT 

rl 


CI 


brX 


TT 

H 


TT 

H 


TT 

H 


TT 

rl 


PI 

CI 


S-cyclopropyl 


monophosphate 


TT 

H 


TT 

rl 


XT 

rl 


PI 
CI 


XTTT 

JNrl2 


monophosphate 


TT 

H 


TT 

rl 


TT 

rl 


PI 
CI 


"XTTT rt n ,1 

JNrl-acetyl 


monophosphate 


TT 

H 


TT 
H 


TT 

rl 


CI 


NH-cyclopropyl 


monophosphate 


TT 

H 


TT 

rl 


TT 

rl 


CI 


XTTT »«rt+"Uir1 

jNH-metnyi 


monophosphate 


H 


TT 

H 


TT 

H 


CI 


NH-ethyl 


monophosphate 


H 


TT 

H 


TT 

H 


CI 


OH 


monophosphate 


TT 

rl 


TT 

rl 


TT 

rl 


CI 


O-acetyl 


monophosphate 


TT 

rl 


TT 

rl 


TT 
XT 


Pi 
Cl 


uivie 


monophosphate 


TT 

rl 


TT 

ri 


TT 

rl 


PI 
Cl 


PT7+ 


monophosphate 


TT 

H 


TT 

H 


TT 

rl 


Cl 


O-cyclopropyl 


monophosphate 


TT 

H 


TT 

H 


TT 

H 


Cl 


SH 


monophosphate 


TT 

H 


TT 

H 


TT 

rl 


Cl 


bMe 


monophosphate 


TT 

H 


TT 

rl 


TT 

rl 


Cl 


OT7+ 


monophosphate 


TT 

rl 


TT 

rl 


TT 

xl 


PI 
Cl 


o-cyciopropyi 


diphosphate 


TT 

rl 


TT 

rl 


rl 


PI 
Cl 


iMxl2 


diphosphate 


TT 

rl 


TT 

rl 


TT 
XT 


PI 
Cl 


jn it- acetyl 


diphosphate 


TT 

H 


TT 

rl 


TT 

rl 


Cl 


NH-cyclopropyl 


uipnospnaie 


TT 

rl 


TT 
XT 


TT 

XT 


P1 


>JT-T-Tn^trTv1 

i\rr-iiic inyi 


diphosphate 


H 


H 


H 


Cl 


NH-ethyl 


diphosphate 


H 


H 


H 


Cl 


OH 
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R 1 

XV 


R 2 

XV 


R 3 

XV 


X 1 


X 2 


Y 


uxpiiu spndie 


rx 

XI 


XX 


XX 




O-^Afttvl 


uipiiu spndic 


TT 


XX 


XX 




OMe 

V-/1VXV 


HinHnctYhntp 

UApiAU opXLdl v 


H 

A A 


H 


H 


CI 


OEt 


UApiiUoL/Aldlw 




H 

XX 


H 


CI 


O-c vcloDroD vl 


/1 1 r\h o on Vi jj ff* 
UApi 1U opIIdLv 


XX 


H 

XX 


H 

XX 


CI 


SH 


UipilUbpilaLo 


H 

XX 


H 

XX 


XX 


CI 


SMe 


cup nu spiidic 


rr 

XT 


TT 

XX 


TT 

XX 


CI 

Vvl 


SFt 


uipuuspiidic 


TT 

XT 


TT 

XX 


TT 

XX 


CI 




LlipXlUi>pjUaLC 


H 

XX 


H 

XX 


TT 

XX 


CI 


x^ixx2 


11 1 PUUS pilctlw 


XX 


FT 

XX 


TT 

XX 


CI 

V^l 


IMH-aGetvl 

XlXX Ovwl jX 


uipnuspiiaic 


TT 

XI 


TT 

XX 


TT 

XX 


C1 

V/A 


NTT-cvn1 nnrrmvl 


uipnospnaio 


TT 
XT 


TT 
XI 


TT 

XT 


CI 

Vvl 


>JTJ-rnftthv1 

A>l XX'lli V UX V 1 


uipnospnaie 


XJ 

XX 


XT 


TJ 
XT 


CI 


iMXA-cux yi 


cnpflospiiaic 


TT 
XT 


TT 

XT 


TT 

XT 


CI 


OH 

v/XX 


mpnospndie 


XT 
XT 


TT 

XX 


IT 
XX 


CI 


OMe 

V/AVAC 


uipiiuspiidie 


TT 

XT 


TT 

XX 


TT 

XX 


CI 


OFt 


uxpnospndie 


TT 

XT 


TJ 

XT 


TT 

XX 


CI 


O-r vp 1 on mil vl 


uipnospndic 


TT 

XT 


TT 

XX 


TT 

XX 


CI 


0-flrptv1 


Lnpnospnaie , 


TT 
XT 


XI 

xx 


TT 

XT 


CI 

v^A 


oxx 


uipnospnate 


TT 
XT 


TT 

XT 


IT 
XT 


C1 


oivxc 


inpnospndLC' 


TT 

XT 


H 

XX 


XX 


CI 

V/A 


SEt 


Lnpiiospxidtc 


xj 

XT 


TT 

XX 


TT 

XX 


CI 


Q_r»vf*1 nnmn v1 


inonoprLo spud tc 


IxlUnopilucipxlaLC 


IXlUlAUpXLUopilCtLw 


TT 

XX 


C1 


NH-) 


inonupixu bp lid LC 


m nn rviVh r\ cr\ n *xt& 
111U ALUpAIAJ opila LC 


m nn nWh n otVh n tft 
XLAUAiupixw opxiai 


H 

XX 


CI 


T^JH-evd onronvl 


monopno spndi o 


nionopnuspxidic 


lllUilUpilU op I la LC 


TT 

XT 


CI 


OH 

vyxx 


cupnospiLdie 


uipnubpiidLc 


UipxlU dpXLdLC 


TT 

XX 


CI 


NHo 

1^1 xx2 


UJipjlUopilalC 


HitYhncnTintfi 
uxpiiu opiidtc- 


HinHnonTiatft 


H 


CI 


NH-cvclonroiivl 


UipilUopilalC 


H itVh ncrVh atp 

UXp XUJ opXla-LC; 


H i nVi n onTi at ft 


TT 

XX 


CI 


OH 


triohosohate 


triphosphate 


triphosphate 


H 


CI 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


OH 
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t>1 

XV 


R 2 

XV 


R 3 


X 1 


X 2 


Y 


TT 

XX 


XX 


H 


F 


CI 


NH 2 


TT 

XX 


TT 

XX 


H 


F 


CI 


NH-cyclopropyl 


n 


TT 

XX 


H 

XX 


F 


CI 


OH 


tj 
n 


TT 

XX 


H 

XX 


CI 


CI 


NH 2 


TJ 
XX 


TT 

XX 


H 


CI 


CI 


NH-cyclopropyl 


TT 

XX 


XX 


H 


CI 


CI 


OH 


TT 

XX 


TT 

XX 


H ' 


Br 


CI 


NH 2 


TT 

XX 


TT 

XX 


H 

XX 


Br 


CI 


NH-cyclopropyl 


TT 

XX 


TT 

XX 


H 

XX 


Br 


CI 


OH 


IT 
XX 


TJ 
XX 


TT 

XX 


NH> 


CI 


NH 2 


TT 
XX 


TT 

XX 


TT 

XX 


Ntfc 

X^IXXj* 


CI 


NH-cyclopropyl 


TT 
n 


TT 

XX 


H 

XX 


NH 2 


CI 


OH 


TJ 

XX 


TT 

XX 


TT 

XX 


SH 


CI 


NH 2 


TT 

XX 


TT 

XX 




SH 


CI 


NH-cyclopropyl 


II 

XX 


TJ 
XX 


R 

XX 


SH 


CI 


OH 


acetyl 


TT 

XX 


TJ 

XX 


H 

XX 


CI 

v^x 


NH 2 


acetyl 


TT 

XX 


H 

XX 


H 


CI 


NH-cyclopropyl 


acetyl 


TT 

XX 


H 

XX 


H 


CI 


OH 


acetyl 


TT 

XX 


H 

XX 


F 


CI 


NH 2 


acetyl 


XX 


H 

XX 


F 


CI 


NH-cyclopropyl 


acetyl 


T-J 
XX 


H 

XX 


F 


CI 


OH 


TT 

xl 


acetyl 


auciy i 


H 

XX 


CI 

v*»x 


NH 2 


TT 

XX 


acetyl 




H 


CI 


NH-cyclopropyl 


TT 

n 


ctv^CLyi 


anetvl 


H 


CI 


OH 


duciyi 


dL/Ciy i 


acetyl 


H 


CI 


NH 2 


occiyi 




acetyl 


H 


CI 


NH-cyclopropyl 


aCctyi 


di/Ctyi 


ao.ptvl 

AW IY X 


H 


CI 


OH 


monopno sp nate 


acetyl 




H 


CI 


NH 2 


monopliospliate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


CI 


OH 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH 2 
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•pi 
K 


K 


XV 


A. 




v 


aipnospnate 


acetyl 


acetyl 


TT 

XI 


pi 


in xr-oy ciupiupy i 


aipuospiiaie 


acetyl 


dveiyi 


XX 


pi 


OTT 


uipuospndic 


dcciyi 




TT 

XX 




i>xx2 


uipnospiiaie 




oUCiyi 


XX 




XTTT-f* vp 1 nnTnn vl 
1 1 xx~\*y \si\jLtx sj^jyx 


uipnospiiaie 


acetyl 


dceiyi 


XJ 

XX 


pi 

V/l 


OTT 


TT 

XI 


TT 
XI 


XJ 
XI 


XT 
XT 


P1 

v^l 


MTTo 
INXX2 


TT 

xi 


TT 

XT 


TT 

XI 


XT 
XI 




in ir-cy c loprop y i 


TT 

rl 


TT 

xl 


T_T 
XI 


TT 
Xx 


PI 


OTT 
VJXx 




XX 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula IV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (IV) 



wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 



89 



WO 01/90121 PCT/US01/1667 1 



R 1 


R 2 


R 3 


X 1 


Y 


H 

XX 


XX 


H 

XX 


H 


OH 


XX 


14 

XX 


TT 

XX 


H 


OMe 


XX 


TT 

XX 


H 

XX * 


H 


OEt 


H 


TT 

XX 


H 


H 


O-cvclooroijvl 


H 

XX 


H 

XX 


H 


H 


O-acetvl 


H 


H 

XX 


H 


H 


SH 


XX 


XX 


H 


H 


SMe 


TT 

XX 


TT 

XX 


H 

XX 


H 

XX 


SEt 


TT 

XX 


TT 

XX 


XX 


TT 

XX 


S-c vcl onron vl 


tYI ATI rvn Vi n On Vl O t& 
111U11U \JxL\Jo\jXXCilC 


TT 

XX 


XX 


H 

XX 




IJXUllUUllUopilcllv 


H 

XX 


H 

XX 


H 


NH-acetvl 


m nn nnTi n Qnh a tp 


H 

XX 


H 

XX 


H 


NH-cvclonronvl 


IllUJuUpilU&piialC 


TT 

XX 


XX 


H 

XX 


Iffl-methvl 


IIlUUUpilUopXId.LC 


TT 

XX 


11 


H 

XX 


NH-ethvl 

xixx s/LXijri 


iuonopnobpnaie 


XT 

XX 


TT 

XX 


TT 

XX 


OTT 

V/XX 


yy\ rvn /vr^ Vi r\ or^ri o +o 

znonopnuopxiaic 


TT 

XX 


TT 

XX 


TT 

XX 


O-arpfvl 


m nn at* h rs cn n ;i fp 
illUJLLupiiUopxla-LC 


TT 

XX 


TT 

XX 


H 

XX 


OMe 


m nn onli n enVi fi fp 

X1XUX1ULS1XU 


H 


H 


H 


OEt 


m on nn n n enn a fp 

111U11UU11U opxia lv 


H 

XX 


H 


H 

XX 


O-cvcloDroDvl 


lliuiiu pnu opxictLC 


TT 

XX 


H 

XX 


H 

XX 


SH 


JUlOJUOpilU bpjUa.LC 


TT 

XX 


H 

XX 


H 

XX 


SMe 


niOxiopno sp uaie 


TT 

XX 


TT 

XX 


TT 

XX 




uiuiiup 11U opu die 


TT 

XX 


XX 


H 

XX 


S -c vcl onrotwl 


HinnncnVtafp 


H 

XX 


H 


H 


NH 2 


Hinhnon H afp 


XX 


H 


H 


NH-acetvl 


HinTinQn n atp 

Ul U11U OjJllCl L w 


H 

XX 


H 

XX 


H 


NH-cvcloOTonvl 


HinhnonTiJvtp 
uipiiu opiia.it/ 


H 

XX 


XX 


H 


NH-methvl 


H in Vi n cnTi a fp 
uipuu bpiioxc 


TT 

XX 


H 

XX 


TT 

XX 


NH-ethvl 


diphosphate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


0-acetyl 


diphosphate 


H 


H 


H 


OMe 
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P 1 

XV 


Jv 


R 3 

XV 


X 1 


Y 


uipjuo bpndi e 


TT 

xx 


H 


H 


OEt 


uipno sp Hale 


XI 


H 


H 

XX 


O-cvcl ODrot) vl 


UipxiUopilalC 


TT 


H 

XX 


H 


SH 


nmnAcnn atp 
UipilUbpilaLC 


TT I 

XX 


H 

XX 


H 


SMe 


mpnospnaie 


XT 

XX 


TT 

XX 


H 

XX 


SEt 


aipnospnaie 


TT ' 

XX 


TT 

XX 


H 

XX 


S-c vnl onron vl 


uipnospnaie 


TT 

XX 


TT 

XX 


H 

XX 


x^ixx2 


tnpno spnaie 


TT 

XX 


TT 

XX 


H 

XX 


"WTT-acetvl 


tnpno spndi c 


TT 

XX i 


TT 

XX , 


H 


NH-cvclonroovl 


trip no spnaie 


TT 

XX 


TT 

XI 


XX 


NH-methvl 

Xixx xu.wu_ijrx 


uipnospnaie 


TT 

XX 


TT 

XX 


XX 


NH-ethvl 


uipnospnaie 


TT 

XX 


TT 

XX 


H 

XX 


OH 

v/xx 


triphosphate 


TT 

xl 


TT 

XX 


TT 

XX 


OMe 


triphosphate 


XT 
XX 


TT 

XX 


TT 

XX 


OEt 


uipnospnaie 


TT 

XX 


TT 

XX 


H 

XX 


O-c vcl onron vl 


triphosphate 


TT 

XX 


XT 

XX 


XX 


O-acetvl 

V-/ ovwtjrx 


triphosphate 


TT 

XX 


TT 

XX 


XX 


SH 

k3XX 


tnpno spnaie 


TT 

XX 


TT 

XX 


H 

XX 


SMe 


tnpno spnaie 


TT 

XX 


TT 

XX 


H 

XX 


SEt 


inpno spnaie 


TT 

XX 


TT 

XX 


H 

XX 


S-c vcl onTO o vl 


monopnospnaie 


niUIlUpilU oUXLa LC 


m nn rvnVin orVh a t p 


H 

XX 


NH 2 


monopnospnaie 


inonopno spndte 


XllUllupiiOdpiiaic 


XX 


Mff-C vcl ODTO Tl vl 


monopnospnaie 


monopno spndte 


m t\n rvrVh n on H a t p 
IliUXLUpiltJopilctlC 


XX 


OH 

v/xx 


aipnospnaie 


aipno spnaie 


HitWiocrVnatp 
UljJlxU opildLC 


XX 


NHo 


aipnospnaie 


uipnospndiG 


A i Who cnVi pi tp 
CLipXiUoUXialC 


H 

XX 


T^TH-c vcl otiron vl 


cupno spndic 


H i t>Vi r\ciWi *x t p 
uipxioopixdic 


H 1 T>lx n QTi fl 51 tp 
UxJJlIUoUllCllV 


H 

XX 


OH 


LiipiiUopilalC 


fri -nil o onTi 5i tp 

Li 1 IJ l±\JO LFlla.lt/ 


fr*i nTi ri^mh ate 


H 


NH 2 


tnpno spnd tc 


Li 1 UxJAJ O UXldLC 


fr*i t> Vi n <m Ti a te 


H 


NH-cvclonroovl 


trinhosohate 

WL XL/XXx/fcJk/AXt*W 


triphosphate 


triphosphate 


H 


OH 


H 


H 


H 


F 


NH 2 


H 


H 


H 


F 


NH-cyclopropyl 
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R 1 

XV 


R 2 


R 3 


X 1 


Y 


H 

XX 


XX 


H 


F 


OH 


H 


XX 


H 


CI 


NH 2 


H 

XX 


H 

XX 


H 


CI 


NH-cvclonroDvl 


H 

XX 


H 


H 


CI 


OH 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


Br 


NH-cyclopropyl 


XX 


H 

XX 


H 

XX 


Br 


OH 


H 

XX 


H 

XX 


H 

XX 


X TIXX2 


1STH> 


H 


H 

XX 


H 

XX 




NH-cvclot)roTjvl 


H 

XX 


H 

XX 


H 

XX 


NH 2 


OH 


H 

XX 


H 

XX 


H 

XX 


SH 


NH ? 


XX 


H 

XX 


H 


SH 


NH-cvclonroDvl 


H 

XX 


H 

XX 


H 

XX 


SH 


OH 


Qr*pt\/I 
acetyl 


H 

XX 


H 

XX 


H 


x ^xx2 




H 

XX 


XX 


H 


"WTT-c vcl onrotwl 

X^lXX VJf VXv^/X VJ^J Jr X 


a/*pfv1 


XX 


H 

XX 


H 


OH 


nf*pfvl 
auciy 1 


H 

XX 


H 

XX 


F 


NH 2 


acetyl 


H 


H 


F 


NH-cyclopropyl 




H 


H 


F 


OH 


H 

XX 


opp+vl 
dvv ly x 


anfttvl 


H 


X lXJl^ 


tr 

XX 


appfvl 


anp.tvl 

dvu L jr X 


H 


T^JH-cvclonronvl 


IX 


CM/wlY 1 




H 


OH 




acetyl 


acetyl 


H 


NH 2 


acetvl 


acetyl 


acetyl 


H 


NH-cvclooroovl 


ciwiyi 


acetyl 


acetyl 


H 


OH 


m nTioiVh n^nh ate 

XXXUXX v/ L/XXV/ 0 1/XI CH. w 


acetyl 


acetyl 


H 


NH 2 


XllUllUJLJXXUOLJXXCllV/ 


anetvl 


acetyl 


H 


NH-cvclotDroovl 


tn on null n <?nVi 3 tft 

IXXUXXWLJXXUOLsXXCl-Lw 


acetvl 


acetyl 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 
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R 1 

XV 


K 


XV 


X 1 


v 


triohosohate 


acetyl 


acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula VII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 




(vn) 

wherein: 



R 1 


R 2 


R 3 


R* 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


o 


Hypoxanthine 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


0 


Thymine 


H 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


H ■ 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


Uracil 


H 


H 


H 


CH 3 


0 


5-Fluorouracil 


H 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluraci 


H 


H 


H 


CH 3 


s 


Hypoxanthine 
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R 


R 


R 


i* 6 

XV 


A 


Base 


XT 

H 


TT 

H 


TT 

XI 


pu 


0 
0 


jjiaceiyiinyinjiie 


H 


H 


H 


CH 3 


s 


Thymine 


TT 

H 


TT 

H 


TT 
Jtl 




Q 


i^yiosine 


H 


H 


H 


CH 3 


s 


4-(N-mono- 
aceryi jcyiosine 


TT 

H 


TT 

H 


TT 

xl 


/"ITT 

vJtl3 


Q 
O 


A /TvT XT 

oiaceiyi jcyxosine 


H 


H 


H 


CH 3 


s' 


Uracil 


TT 

H 


TT 

H 


TT 
ti 




0 
0 


3 -r luorouracii 


monophosphate 


TT 

H 


TT 

rl 


L/XI3 


f\ 


Diacetyluracil 


monqphosphate 


TT 

H 


TT 

H 


pTJ 

CH3 


r\ 
U 


riypoxantnine 


monophosphate 


H 


TT 

H 


pTJ 
CH3 


r\ 
U 


Diacetylthym 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monophosphate 


TT 

H 


TT 

Jrl 


CH.3 




^ytosine 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
aceiyi jcyiosine 


monophosphate 


TT 

H 


TT 

H 


pTJ 
UH3 


r\ 
U 


/I /XT XT 

uiacetyi jcytosme 


monophosphate 


H 


H 


CH 3 


0 


Uracil 


monophosphate 


TT 

rl 


TT 
XI 


piTT 


\J 


3-r luoro uracil 


monophosphate 


TT 

H 


TT 

xl 


L/Xi 3 


Q 
O 


Diacetyluracil 


monophosphate 


TT 

H 


TT 
11 


pTJ 

Lxl3 


C 
O 


Hypoxanthine 


monophosphate 


TT 

H 


TT 

H 


PIT 

UH3 


Q 
O 


X-/1 acetyl uiyni 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monopnubpiiaic/ 


Jul 


XT 
XI 




s 


Ovtosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cytosine 
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R 1 

XV 


Tj2 
XV 


R 3 

XV 


R 6 


Y 




illUllU^JllUoUllcLLC 


XT 
XX 


XX 


V^XXj 


s 

VJ 


di acetvl ic vtositie 


monophosphate 


H 


H 


CH 3 


s 


Uracil 


LLLUllUpilU SpildlC 


XJ 

XX 


XX 


V/XX3 


c 


S — IPln nrm irn ci 1 

«l X XUUlUUlaX/ll 


Clip 110 SpHaLC 


XJ 

XX 


XX 


v^xx3 


o 

w 


2 4-0- 

Diacetyluracil 


HitxVi r\ cmn a f 
Uipxiu opUalC 


XX 


XX 


V^X X 3 


0 


T-T vn ny an tlri n p 


UipilU bp JUdlC 


XX 


!X 


V-»JLi3 


O 


2 4-0- 

Diacetvlth vmin e 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


aipnospnaie 


XJ 
XX 


XJ 
XX 


PIT, 


0 


v>jf lUoiXlw 


diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 

n pfttvl ip, vtncin r 
flww l y i _j V/ y v\j oxlx w 


Qipnospndie 


XT 
XX 


XX 




0 


4-fM N- 

<ii ar etvl \c vto si n e 

UJuvv'Vjrl J J H"»»XXlw 


diphosphate 


H 


H 


CH 3 


O 


Uracil 


diphosphate 


XJ 

XX 


XJ 

XX 




n 


»J-x^ 1UU1 \J\lX OXjXX 


aipxiospjidie 


XJ 
XX 


XX 


\_»xx3 


c 

0 


2 4-0- 

Diacetyluracil 


uipuu opiidlC 


XX 


XX ' 


VsXJ.3 


s 


Wvnoxanthin e 

XX j L/V/iVCU.Xl.lXlli.W' 


aipnospiiaic 


TT 

XX 


XX 


V^XX 3 


c 

0 


2 4-0- 

T^)i a pfttvl tTi vm 

i/luvv tj' XUXjr 1X1 


diphosphate 


H 


H 


CH 3 


S 


Thymine 


uipnospnaxe 


XJ 
XX 


XJ 
XX 


vvX13 


c 


V/jr LU&XllC 


uipno bpudie 


XJ 

XX 


XX 


V-/I13 


0 


2 4-0- 

Diacetyluracil 


IX ipiiU JspilaLC 


XX 


XX 


V/XX 3 


O 


TTvnoxanthiiie 

XX J UVJAfll HI III IV 


U. ipiiU opxialw 


XT 

XX 


XX 


v>xx3 


O 


2 4-0- 

Diacetylthymine 


triphosphate 


H 


H 


CH 3 


0 


Thyinine 


triphosphate 


H 


H 


CH 3 


0 


Cytosine 
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R 1 

XV 


R 2 


R 3 


R 6 


x 


Base 


triphosphate 


H 


H 


CH 3 


o 


4~(N-mono- 
acetvncvtosine 


tri t)h o^nh ate 


H 

XX 


H 


CH 3 


o 


diacetyl)cytosine 


triphosphate 


H 


H 


CH 3 


0 


Uracil 


tri "nil n onh ate 

Li LLJ LL\J JjJLL UlU 


H 

XX 


H 


V>XXJ 


o 


5 -Fl uorouracil 


tri nVi n cnri n tp 


fT 

XX 


XX 


V/XX3 


s 


2 4-0- 

Diacetyluracil 


II ipilU bpil a I C 


XX 


XX 


v_/XX3 




rlvnoxan th i n e 

ixyu vacui mil i w 


trinVincnhatp 
u. xpilUdpxxai w 


H 


H 

XX 


Vvxxj 


s 


2,4-0- 

Diacetyllhyxxxxne 


triphosphate 


H 


H 


CH 3 


s 


Thyinine 


frinVi n cnh a t p 
U ipilUopilcU v 


XX 


XX 


V_/XX 3 


s 


dvtosine 


iuoiiopnospnaLc 


•m rvn r\T\ ri r\ cn Ti Q t ^ 

nionupnospiiaLc 


m nn nn Vi n cn Vi a tp 
Iliuxiupiiuopiiatc 


CF^ 


o 


2 4-0- 

Diacetyluracil 


tn nn nnlincn n utp 
1XXUXXU pnu bpilctic 


m nn nn Vi n cn n a t ft 

XlUJilUpXXU bpi J C* t w 


mnnnnhnonhate 

XXI \J1X\J wXi \J O LI XXCU> w 


CF* 

VyX 3 


o 


TTvtjo x an thin e 

xx y uvAgiiu in iw 


m nn nn n n on n 9 fp 
IXlUilUpXXUopXlcllC 


mnnnnhnoWhatp 

ilUJUVjpilU opiiaL W 


nrinnnnhncnViate 

XXXUXJLVs Lf XXV/ O LI XI CiL V/ 


V/X 3 


o 


2 4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


Thymine 


tn r\~r\ nnVi ncti n utp 
XXXUXXUpxXU opxXalC 


■mnnnnVincnViatp 
ill U HUpXlU op lid It/ 


m nn nn Vi n <m Vi a te 

lUvil v W XX v> O L/XX A tv/ 


CFt 

v^x 3 


o 


dvtosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


4-(N-mono- 
acetvl^evtosine 


m nn nnh n Qnh a tp 


tn nn nnh n«m h ate 


m ononhosnhate 


CF^ 

vvx 3 


o 


4-fNN- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


Uracil 


mnnnnVmQnViatp 
XXXUXXUpXlUopXlalvv 


m nn nnVi n cnVi a t p 

XXlUXXUpXXU opXXalVv 


m nn nn Vi n on Vi a te 

XXXV/XXUpXXV/ OUXXCLLVs 


V^T 3 


o 


5 -Fluorouracil 


m nn nnVi n on Vi a fp 


m nn nn n n QtVh a tp 

XXXUXXUpXXlJopXXCXIw 


m nn nn h n ^n Vi ate 

XXXV/XXV/ L/XXU o uiiaiv 


CFi 


s 


2,4-0- 

Diacetyliiracil 


mnnnnho<?nhatp 

IIXVJJLXUpXX\JOLJXXC4Xts 


m nnnnhnonViate 


m onoohosnh ate 


CF^ 

v-/x 3 


s 


Hvnoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

Diaxetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 
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R 1 


R 2 


R* 


R 6 


X 


Base 


inunupiiu spnoic 


•m rtn rvtiTl n cfVrl 51 tp 
IllUJXUpilUoUiltlvt/ 


m nn rvrVh nonVl atfi 


\s± 3 


s 


dvtosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 


monopno spndie 


inunupixu i>pxia LC 


juuuiiu pjuu opxiait; 


v^T3 


O 


di acetvl ic vto sine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monopno spnaie 


XXlUIiUpiiU opilaLC 


m r\Ti nt^Vi n crnVi n tp 
iiiuiiupiiu ouuaiw 




s 


S - T^l ii nm uraei 1 

X lUUlvUldvU 


acetyl 


acetyl 


acetyl 


CF 3 


0 


4-(N,N- 

H i a r ptv! ^ p vf n n p 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

d i s\ p pfvl ^ p vtn qi n p 

UluAswL Yl LUOJLU.& 


acetyl 


acetyl 


acetyl 


2-bromo- 

vinvl 

VJXljrl 


0 


4-(N,N- 

H i a p ptvl ^p vtn^i n p 


acetyl 


acetyl 


acetyl 


2-bromo- 

VlXljl 


s 


4-(N,N- 

d i n p ptvl V*vtrwi tip 


H 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

oiiamnp 
gUalUllC 


XJ 

XI 


XJ 
XI 


XJ 
XI 


PTTq 
v>xx3 


o 


-O- a p ptvl 

PTianine 


H 


H 


H 


CH 3 


0 


8-fluoro guanine 


xl 


XI 


TT 

XI 


PTTi 
V-/XX3 


o 




XJ 
Xl 


XI 


XJ 
XI 


V^XT 3 




fi-fW TM-fii acetvl V 

U - yXN ,XN vU. aty O l> jr i J ~ 

adenine 


H 


H 


H 


CH 3 


o 


2-fluoroadenine 


XJ 
XI 


XJ 
XX 


XX 


V-/X13 


o 


8 -fluoTioadeTiine 


TT 

XI 


XJ 
XX 


H 

XX 


\w/XXj 


o 


2 8-difluoro- 
adenine 


TT 


XJ 
XI 


XI 


v^xx3 


o 


fldeninP 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH 3 


s 


6-0-acetyl 
guanine 
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1 T>1 


K 


P 3 
rv 


JK 


A 


Base 


H 


H 


H 


CH 3 


S ! 


8-fluoroguanine 


TT 

XI 


TT 

H 


TT 

rl 




c 
0 


guanine 


TT 

ri 


TT 

ri 


TT 

rl 


v^rl3 


0 


o-{JN ,jn -aiaceiyij- 
adenine 


H 


H 


H 


CH 3 


s 


2-fluoroadenine 


TT 

ri 


TT 

ri 


TT 

rl 


/-ITT 

Crl3 


0 


8-fluoroadenine j 


TT 

H 


TT 

H 


TT 

H 


/~tTT 


0 


2,0-aitluoro- 
adenine 


TT 


TT 

ri 


TT 

rl 


L/Xl3 


0 


adenine | 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


TT 

H 


TT 

H 


CM3 


U 


o-U-acetyl 1 
guanine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monophosphate 


TT 

H 


TT 

H 


pTJ 

Url3 


U 


guanine 


monophosphate 


TT 

rl 


TT 

ri 


UM3 


u 


o-(JN ,JN-aiacetyi j- 
aaenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monophosphate 


TT 

H 


TT 

H 


CH3 


U 


8-fluoroadenine 


monophosphate 


TT 

H 


TT 
H 


/— TTT 
CH3 


r\ 
U 


z,o-aitluoro- 
adenine 


monophosphate 


TT 

H 


TT ' 

ri 


PIT 

Url3 


u 


adenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


TT 

ri 


TT 

rl 


/""TTT 

UII3 


0 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


S 


8-fluoroguanine 


monophosphate 


TT 

ri 


TT 

rl 


V^rl3 


c 
0 


guanine 


monophosphate 


XT 

H 


TT 

rl 


L^ri3 


c 
0 


o-^iN ,in -aiaceiyi j- 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroadenine 
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iv 


u 2 

XV 


R 3 


R* 

XV 


X 


Hasp 


m on nnli n gts n Jiff* 
LUX) JUL Up JLLU opiXcXlC 


TT 

11 


TT 




s 


2 8-difluoro- 
adenine 


in on r\n Vi o enli o tf* 
UJLUiiUp ULU opiiaLC 


TT 

XT 


H 

XX 


V-zXXj 


s 


adenine. 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

piianine 

&HCII 1 1 1 Iv 


VXipXXU o pxlcLLw 




XX 


V^XXj 


o 


6-O-aeetvl 
Piianine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


uipno spnai e 


TJ 
XT 


TT 

XT 


rrTo 

v^XT3 


o 

w 


1 1 1 1 v 


uipno spndie 


TJ 
XT 


TJ 
XT 


PTTa 

V-/XT3 


o 


6-fNF N-diacetvl i- 

v \XNjl>l "UXflVGljr 

adenine 

CAVA v JJLU J. w 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


uipno spnaic 


TT 

XT 


XT 


V^XXj 




8-fluoroadenine 


uipno spiiaic 


TT 

XT 


TT 

XT 


V-/XX3 


o 


2 R-diflnoro- 

a«)0 mil iwiv 

adenine 


uipnospnaie 


XT 


TJ 
XT 


PTT^ 


o 


nflpTiitip 
aucxixiic 


diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl> 
erianine 


H i r\ n o c Vi n t p 
Uipnu&piiaiv 


XT 


H 

XX 


CHt 


s 


6-O-acetvl 
Piianine 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroguatiine 


uipnospnaie 


TJ 
XT 


TJ 
XT 




c 
o 


(X1 151 Til TIP 


uipnospnaie 


XJ 
XT 


TT 

XT 


v^XT 3 


c 


6-fiSJ N-diacetvl i- 
adenine 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


(XipilvJopilalG 


XT 


H 

XX 


V^/XXj 


s 


8-fluoroadenine 


UipilUopilcllC 


XT 


TT 

XT 


V^XXj 


s 


2 8-difluoro- 
adenine 


dinhosnhate 


H 


H 


CH 3 


s 


adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 
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R 


R 


R 


R 


X 


Base 


triphosphate 


H 


TT 

H 




O 


o-U-acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


tnphosphate 


TT 

H 


TT 


pTT 


U 


guanine 


triphosphate 


TT 

H 


TT 

H 


PTT 


r*\ 
U 


C /XT XT .4« n ^,^4~.r1\ 

o-(IN ,IN -aiacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


triphosphate 


TT 

H 


TT 

H 


/-TTT 
CJI3 


U 


8-fluoroadenine 


triphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


H 


TT 

H 


/"ITT 

CH3 


0 

s 


o-O-acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


H 


TT 

H 


/-ITT 
CH3 


s 


guanine 


triphosphate 


H 


H 


CH3 


S 


f- /XT XT A- ~~~*~.A\ 

o-(JN,N-aiacetyl)-- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


triphosphate 


H 


TT 

H 


CH3 


0 


8-fluoroaderiine 


triphosphate 


H 


TT 

H 


CH3 


S 


2,8-difluoro- 
adenine 


triphosphate 


H 


TT 

H 


/-ITT 

CH 3 


S 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


o-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CP3 


0 


guanine 


monophosphate 


monophosphate 


monophosphate 


Ur3 


u 


A. /XT XT A\ or»£if^/1\ 

o-^xn yVi -uiacetyi y 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-fluoroadenine 
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R 1 


R z 


R* 


R* 


X 


Base 


m ononho snhate 


m ononhosohate 


monophosphate 


CF 3 


0 


8-fluoroadenine 


m on onho still ate 


m onoohosohate 


mononhosnhate 


CF 3 

WX, J 


0 


2,8-difluoro- 
adenine 


m on onho snh ate 

XXXv/liV^-/ XX V/ Oyr XX U t v/ 


nn ononhosnhate 


mononhosnhate 

111V/AAV/ L/ilVr U p libit V 


wx, J 


0 


adenine 

VIII m M. V 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
guanine 


mononhosnhate 


monophosphate 


monopho sphate 


CF3 


s 


6-0-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


m on onh o vmh at ft 

XXX UXXU LJXXVJ OfJllO-lrSS 


m on onh osnhate 

XXX v^ XX V/ M XX V PL/I 111 Iv 


mononho snhat e 

A I, IV/ XXV/ L/XXVs uL/JUU I W 


CF^ 


s 


guanine 


m on on h osn h ate 

IX X v/ XXV VJ XX v/ 0U IMi w 


m ononho snhate 


mononhosnhate 




s 


6~(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadeiiine 


m on onho onh ate 

IxxUxxvJ^llv/0|JllcilG 


m on onh o ^nh ate 

XXXV/XXvJ LJXXvSO JLSXXcllv/ 


mononhosnhate 

XXXV/ XX vS L/XXvS OL/lltilV 


CF^ 


s 


8-fliioro adenine 


m r»*n nfih n cnh ji tft 
ilxUxIupilviopixa-lG 


m on onh o cmh ate 

XXXUiXv/pilU OjjJULCl lO 


m nn onh o vmh ate 

xxxy/XXvjjlfxxu o Lyxxcxbv/ 


CFi 


s 


2 8-difluoro- 

X* , VJ V> 1 XX UVi V/ 

adenine 


mononhosnhate 

J-L LKJXXXJ yJ X XV/ kj VJ liu Iw 


monooho snhat e 


mononhosnhate 


CF 5 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula VHI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 
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R 


R 


R 


X 


Base 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


0 


Hypoxanthine 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


0 


Thymine 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


0 


Uracil 


H 


H 


CM 3 


0 


5-FIuorouracii 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


s 


Uracil 


H 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


monophosphate 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


CH 3 


0 


Cytosine 


monophosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH 3 


0 


Uracil 


monophosphate 


H 


CH 3 


0 


5-Fluorouracil 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 
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R 1 


R 2 


R 5 


X 


Base 


mu nopno spiiaLc 


XT 
XI 


PTT^ 
v^xi3 


0 


TnvmiTift 

X i-iy 1UUULLV 


inonop no spnaie 


IT 
Xl 


PTT, 


c 
0 


Pvtncinp 


monopno spndie 


t_t 
n 


V^Xl3 


c 

0 




in on cvnh r\ cnli a fp 
lilUUVjpilU a JJliaiC 


tt 


V-/XJL3 


s 


TsT-diacetvnrvtosine 


tti nn rvn Vi n cnVi 21 tp 
jjiuiiupiiu opiia LC 


TT 


v>xi3 


c 


T Tracil 


llXUiiupilU op il a LC 


TT 
n 


TTTa 
v^xi3 


s 

0 


S -Kin nrnuraci 1 


uipno spiiaic 


n 


PTT, 
V^X13 




0 A-O-T^inpptvlnrjiPil 
z.,t , ~v/""JU'iav/Gi,jriui avii 


uipno spndie 


TT 

xl 


1^x13 




T-T*\/r%OY QTltVllTI P 

XljpUAai 1 111 1 1 IP 


uipno spnd l c 




v_/Xl3 


0 


1 4-O-i^inpptvlthvTYiinp 

X j*t- W~ JL/AcwG Ljr 1 ULljf Xlllllv 


aipno spndie 


TT 
xl 


PTT., 
V-/XI3 


0 


1 11 yiiiiiit/ 


rl i t\Vi f» crt h o +a 
QipilO opil a IC 


XT 
Xl 


ptx, 


0 


v-'jr LUalllC 


/1l t^Tl f\ CT\r\ OTA 

ciip no spndie 


TT 
XI 


PTT-, 
v^/Xi.3 


0 


4-/^W-"fYI fMIO-fl CPtvl^fVfOQI n P 


aipno spna ie 


TT 
Xl 


V^Xl3 


n 


4_/^T Qf*p't , \/l , \f*\/frtoi'np 
t-^i^i ji^-QiaL/Ciy 1 j^y tuoiiic 


diphosphate 


TT 

XI 


L/X13 




Uracil 


arpnospnaie 


TT 

XI 


r*TT^ 
1^X13 


n 


3 -X lUOlO Uld.CH 


uipno spna 16 


TT 

Xl 


^xi3 


c 

0 


z ,*f- v^-i^/iduc ty 1 uxoci 1 


aipnobpndie 


TT 
XI 


PTTo 
v^Xl3 


c 

0 


TTvn a y an t Vi 1 n p 

1 1 VL/ VJA.OJJ. Li 1111 w 


UipilU bpila LC 


XI 


v-^113 


c 


9 4-O-l^iacelrvltrivmiTie 


aipno spndie 


TT 

XI 


PTT^ 


Q 




aipnospnaie 


T_T 
Xl 


v^xl3 


Q 


v^yiuaiiic 


aipnospnaie 


IT 
Xl 


pT_r 


0 
O 


/I /"^T_T*in/^Tir*_iJ/^p'f\/l i<^\/r/*fcCiTiP 

*+-^in mono~dt>cLyi ^cy iqmuc 


aipnospnaie 


IT 
Xl 


L^xl3 


c 

0 


*f-^iN ,iN-uiaLfCLyi jcy tUoUlC 


aipno spndie 


TT 
xl 


^X13 


c 

0 


T Tmpil 
ui acii 


uipno spnd ie 


TT 
xl 


PTT^ 


Q 
O 


S -T?l 1 1 fifoiwji r i 1 

J— A lliulUUlaWdl 


uipnospndic 


TT 
XI 


PTT-, 
V-/X13 


o 

V/ 


0 2t-0-T)i5if*ptvlii'raf*i1 

^j*T^Vx iVluvwLJr 1 111 a VI 1 


uipno spnaie 


TT 
XI 


pTT 
1^x13 




TTvnoY ant hin p 


Lnpnospndie 


T_r 
XI 


PTT* 


n 


9 A-O-Hiflppthvlthvrninp 

^tyT V/ Uiavvmjr iLiiyu LI J IV 


uipnospnaie 


TT 
XI 


PTT-, 
^X13 


0 


TTivminP 
1 iiy juluiiw 


triohosDhate 


H 


CH 3 


0 . 


Cytosine 


triphosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 
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R 1 


R 2 


R 6 


X 


Base 


tTinhnonhatp 
Liipiiuopxiaic 




CH 3 


O 


Uracil 


trinhnonhate 


H 


CH 3 


0 


5-Fluorouracil 


fn TlVl O onh atp 

LI XL/IIL/oL/XIdlC 


H 
xx 


CH^ 

V^»JL JLJ 


s 


2,4-O-Diacetyluracil 


"fn n Ti rtcn n 51 tp 
Li IUUUj piidLC 


TT 

XX 


CH3 


s 


Hypoxanthine 


tri r*Vi o orVH citf* 
UipilUopjlalv 


TI 

XX 


CH^ 

V-/XX3 


s 


2.4-O-Diacetvlthvmine 


trinViocnh atp 
Li ipiiuop iid ic 


H 


CH^ 


s 


Thymine 


trinh oonh atft 

U XL/XIVJ 9LMJLAL w 




Vllj 


s 


Cytosine 


trinh o onh a tp 
uxpiiuopxidiw 


XX 


CH3 


s 


4-(N-mono-acetyl)cytosine 


tri nVi o onh atp 
li ipiiU bpildlw 


TT 

XX 




s 


4-(N,N-diacetyl)cytosine 


trii*\VirtonV> Q tf 3 
I.I |M 1 H_l ?sT 11 l«x LC 


.171 




s 


Uracil 


uipno spnaic 


XJ 

xl 


TTTi 


s 


5 -Fl uoro uracil 


m ATI On Vl O On rl 51 tp» 

inonopiiu opiidie 


m on ntili 0 en h atp 
XllUiXULJilU opxxdLC 


v>x 3 


0 


2 4-O-Diacet^luracil 


m on on Vi o onn a tp 
IHUXlL/piiUapJUillC 


m nn nnh n onh ate 


v-'X 3 


0 


Hypoxanthine 


II10I10pilUopiia.LC 


m nn nnh n onh atp 

XlXvJIXLJL/IXUoLJXiaiw 


CFi 

V/173 


0 


2 4-O-Diacetvlthvmine 

■ 1/lUWv T1W1T11UXXV 


m r\r\ onVi o onVi atp 

iuonupiiUopiiaie 


m on onh 0 cnh atp 
XXXUXiUpiXAJ opxidLC 


V^J73 


0 


Thvmine 

-L HJr AX1U1V 


monopnuspndce 


m on on n 0 on n 51 tp 

Ixiuiiupixu opixdio 


v-*r3 


0 


Cvtn^ine 


IuOnopJlOapilalC 


m on onVi 0 on n atp 
LUUiiUpiiU opiial v 


CFi 


0 


4-rM-m on 0 - acetvl icvto sine 


rn r\tl on Vl ACI^n 51 tp 
UiUIxUpiiUopildlG 


m on onh 0 <2nh a t ft 

111 SJHSJ L/UU 0 L/XlcU w 


CFa 

v^x 3 


0 


4-ft^JN-diacetvncvtosine 


tn on nnn oonh £itp 
iliUilUpiiUopiiaLv 


m on nnh n onh ate 

1XXU111JL/XXVJ3LJ.L1CILV/ 


CF^ 

^x 3 


0 


Uracil 


m nnnr\n oonh 51 tp 
HlUIlUpiiUopxldlC 


m on ntih 0 onTi a t ft 


CF^ 


0 


5 -Fluorour acil 


m r\n r\nVi o on n 51 t P» 
IXLOnopilU bp JJLalC 


m on nnh 0 onh a t ft 

1IXUXXLJ LFIXVJ O L/XXCvLS/ 


CFi 


s 


2 4-O-DiacetYluracil 


w/YrionVioonhcit^ 

inonopxiuopiiai c 


m on on Vi 0 on Vi a tp 


CFa 


s 


Hvdox anthine 


monopno sp ua ic 


TYinn onKoonhatp 
lilUXLUpiiU opiidLO 


TFt 


s 


2 4-O-Diacetvlthvmine 

^ ^ 1 .iVALiVVI> J JL fcXXJ' X X XXXXV 


mAnnnli oonVi atp> 
IUOnupiiUopiiaLC 


m on onVi 0 onh a tft 

iiXUXlL/piXLy opiXaXw 


CF^ 


s 


Thvmine 

Jk. xx jr iiiixxv 


m on onh o onh a tp 

XilUilUpilUopiIdLG 


m on nn Vi o Qnfi ate 

IXXUXXlS LIXXw O L/XXCtLV/ 


CF^ 

v^x 3 


s 


Cytosine 


m nn nnh n onh a t p 

JLUUilVjpilU op JUL CI LC 


m on nnh n snTi ate 


CF^ 


s 


4-(N-mono-acetyl)cytosine 


mnn rtnli nonh atp 
iXiUXLupxxvs&pxiaLC 


m nn nnh n snh ate 


v^x 3 


s 


4-(NJ^-diacetyl)cytosine 


"m/"VYl /"Vt>Vl /"\QnVl 51 1^ 

IllOIlOpiiO bpila LC 


m on onVi 0 cnh a tp 
ixiuiivipxiu op lid LC 


CFi 


s 


Uracil 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluoronracil 


acetyl 


acetyl 


CF 3 


0 


4-(N^Sf-diacetyl)cytosine 


acetyl 


acetyl 


CF 3 


s 


4-(N r Nr-diacetyl)cytosine 
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R 1 


R z 


R 6 


X 


Base 


acetyl 


acetyl 


2-bromo- 

vinvl 

vixijri 


0 


4-(N,N-diacetyl)cytosine 


ctX/vljri. 




2-bromo- 

^ tyi. V/XXXV/ 

vinyl 


s 


4~fNJN-diacetvncvtosine 


H 


H 

XX 


CH 3 


0 


2-(N,N-diacetyl)-guaiixne 


H 

XX 


H 




0 


6-O-acetvl enanine 


TT 

£1 


TT 

XT 


V^XXj 


0 


8-fl uoto enanine 

\J liUV/l V/ g til CI 1 1 1 1 IV 


n 


TT 

XX 


\_/XX3 


O 


eiianine 


TT 


H 

XX 


v->xx3 


0 


6-fN N-diacetvlV adenine 

X/ 11 ™ ^X ^ VULi*Wlf Y X # »\l V1A11AV 


XT 

jkA, 


H 


TTT^ 

-—3 


0 


2-fluoroadenine 


XX 


H 

XX 




0 


8-fluoroadenine 


TT 
XT 


TT 

XT 


CHr> 
v^»xx3 


0 


2 8-difluoro-adenine 


XT 


XJ 
XT 


fTTi 

v^XT3 




fldpTllTlfi 
aviv/xxuxv/ 


XT 


TT 

XT 


v^XXj 


s 


2- fN N-di acetvlV enanine 


TT 

XX 


TT 

XT 


\->xx3 




6-O-acetvl enanine 

V# V_y dvwljr 1 gUlULLUv 


TT 

XT 


TT 

XX 


v-»XX3 


s 


8- fl uoro enanine 

VJ 11W1U&UBI 1 1 IXW 


TT 

XX 


XX 




s 


enanine 

^^\4 1 XI 1111 V 


TT 

XX 


H 

XX 


VvXXj 


s 


6-fN N~di acetvlV adenine 


XJ 
XT 


TT 

XX 


v-'XX3 


s 


2-flnoroadenine 

i. 1 MV/JL v/uviwiimw 


TT 

XT 


TT 

XT 


V-/XX3 


s 


R-flnoroadenine 


TT 
XT 


TT 

XT 


\-^XX 3 


c 


2 R-diflnofo-adenine 

O UmiiUlv ttVAwXXLXXV/ 


TT 

XT 


TT 

XX 


V-/XX3 


s 


adenine 

ax* wAi 1 iiv 


IIIO IlUpilU apila LC 


TT 

XX 


v^xx 3 


0 


9-fNJ N-di acetvlV enanine 


IXJLUllUpilUopilctLC 


TT 

XX 


v/113 


0 


6-O-acetvl enanine 

V W **W1>T* ****** MIIV 


•m r\n r»T^ ri ct* n Q'f^ 
IXLOIlUpi lO opild.lv/ 


TT 

XT 


0113 


0 


8- flnoro enanine 


■m on r\r\Vi r^GT^Vi q tp> 
IllUllUpilVJopildLC 


TT 

XX 


v^xx3 


0 


OllflTliTIR 


lllwixvJpixisopJlaLC 


TT 

XX 


CH* 

\-Aix3 


0 


N-diacetvlVadenine 


•mrvtifYnVinorVhntf* 

LULU 11 VJ ULX\J O VJLICLKX/ 


XX 




0 


2-flnoroadeiiine 


monophosphate 


H 


CH 3 


0 


8-flixoroadeiiine 


monophosphate 


H 


CH 3 


0 


2,8-(lifluoro-adenine 


monophosphate 


H 


CH 3 


0 


adenine 
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R 1 


R 2 

XV 


R 6 


x 


Base 


monophosphate 


H 


CH 3 


s 


f\ /XT XT J* j 1\ * 

2-(N,N-diacetyl)-guanine 


monophosphate 


H 


CH 3 


s 


6-O-acetyl guanine 


monophosphate 


H 


CH 3 


s 


8-fluoro guanine 


monophosphate 


H 


CH 3 


s 


guanine 


monophosphate 


H 


CH 3 


s 


/-- /XT XT J ' _ _ ■ 1\ j • 

6-(N,N-diacetyl)-adenine 


monophosphate 


H 


/ITT 

CH 3 


CI 

s 


2-fluoroadenine 


monophosphate 


H 


CH 3 


s 


8-fluoroadenine 


monophosphate 


H 


CH 3 


s 


2,8-difluoro-adenine 


monophosphate 


H 


CH 3 


s 


* • 
ademne 


diphosphate 


K 


CK 3 


\J 


2-(N,N-diacetyl)«guamne 


diphosphate 


H 


CH 3 


0 


6-O-acetyl guanine 


diphosphate 


H 


CH 3 


0 


8-fluoroguanine 


diphosphate 


H 


CH 3 


0 


guanine 


diphosphate 


H 


CH 3 


0 


6-(N,N-diacetyl)-adenine 


diphosphate 


H 


CH 3 


0 


2-fluoroadenine 


diphosphate 


H 


CH 3 


0 


8-fluoroadenine 


diphosphate 


H 


CH 3 


0 


2,8-difluoro-adenine 


diphosphate 


H 


CH 3 


0 


adenine 


diphosphate 


H 


CH 3 


s 


/> /X T XT J * j 1\ . „ * 

2-(N,N-diacetyl)-guamne 


diphosphate 


H 


CH 3 


s 


6-O-acetyl guanine 


diphosphate 


H 


CH 3 


s 


8-fluoroguanme 


diphosphate 


H 


CH 3 


s 


guanine 


diphosphate 


H 


CH 3 


s 


y /"v T -v. T 1 1 • IX J ' 

6-(N,N-diacetyl)-ademne 


diphosphate 


H 


CH 3 


s 


2-fluoroademne 


diphosphate 


H 


CH 3 


s 


8-fluoroademne 


diphosphate 


H 


CH 3 


s 


2,8-difluoro-adenine 


diphosphate 


H 


CH 3 


s 


adenine 


triphosphate 


H 


CH 3 


0 


2-(N^N-diacetyl)-guamne 


triphosphate 


TT 

H 


/ITT 

CH 3 


V 


6-O-acetyl guanine 


triphosphate 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


H 


CH 3 


0 


guanine 
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R 1 


R 2 




X 


Base 


trinli n onh dtp 


XX 


VvXXj 


O 


6_rNJ N-diarfitvl^-aiienine 

\J ^lijii UiuOvLViJ QAXWJLIJJ Iv 


trinh n onVi n tp 


11 


V^XXj 


0 


9_fl uoto ad en 1 n e 


trfnhn^nhdtp 


H 


v*ilj 


0 


8 -fluoro a<i en 1 n e 

U XX UU1 w CUXwiXlXlW 


tninh nonn dtp 

Li 1 JUXlVJu LsildlC/ 


XX 


vxXX3 


0 


9 R-H 1 fin oro-dHpmne 


tri Till O Cr»V» d tp 


XT 

XX 


VvXl3 


0 


dHpnine 

auviuuw 


tnnVmonVi of ^ 
u ip 11U bpild I C 


TT 

XX 


vvil3 


0 


'W-Hi df»ptv1^-oiidninp 
^> ^i^yi^t^xiduPiyi^ ^udi 11 nc 


tri nh n on Vi dtp 

Ui 1 jJ U.U bpild I U 


H 

XX 


V->XI3 




6-O-af^etvl oiianine 


trinh nonh dtp 


XX 


vvXX3 




R -fl 1 1 oro oi 1 d tii n ft 


tHnVinonndtp 


H 

XX 


v>xx3 


s 


onanine 


tri-nVs nonVs at p 
u. ipuLu o pixaiw 


TJ 

A J. 




g 


n^-fNT ^-Hiaoptvl^-dHpninp 

\^ \^ }■ mm ■ **** V I* J C3 ^ 1 1 1 1 fc- ■< 


uipuuspiidic 


TT 

XX 


V-/XI3 


c 


9 - "fl n nrn d ri pni n p 
11 UUl VJ aU C11111C 


ixipxiobpnaic 


1J 

XX 


v^xl3 


q 
0 


R^tln nfn d H pni np 
0**11 UUl U dUCJULLXlC 


U ipilU bpild.Lt/ 


W 

XX 


v^xl3 


c 


0 R-HiflnnTn-dHpninp 
, 0 "villi uui u dU-cimic 


tn n Ti n cn r\ d + ^ 
U. ipilU bpild LC 


XX 


vvxl3 


0 
0 


dHpninp 

dVXV/llillw 


m r\n r\T\V\ n cr\ d tf* 
111U JUUp 11U bpildlO 


tn on onn r\ cn Vi dtp 
UlUilupuu b UlldLw 


V-'X'3 




"NT-Hi dpptvl^-cnidmnp 

^ lllyJl> Uiavblyl J cLvLfil 1 1 LiVv 


in rvn nnTi r* on ri a t<» 
rQUJUOpjQO bpildLC 


m rvn rvn ri rv cn r\ a tp 
ILlUnOpnU bp IlaLC 


V^r3 


Or 


U~V-/ dUCLyi gUdXllilv 


nionupnu bpndLc 


inunopno bpudtc 


Or 3 


\j 


ft —fl n nfn m 1 dn 1 n p 
Q"Xl UUlUgUai.il IIP 


m r*n r\T>Ti r\ onh q f ^ 

inuiiupxiu i>pilaLC 


in unopiiu bpildL C 


or 3 


n 


^Ualilxlvv 


m nti nn n n cnTi a tp 
lilUilupi 1U bp 11 die 


m on on ri r\ cn n dtp 
ill U JUUUxlU bU lid IC 


PF, 
or 3 


n 


^-/^W "NT-Hidpptv1^-dHpninp ' 
u-^i^ijiN viidv/oiyi^ duciuiic 


m nn nn n n enh dtp 

illUlIUpilUbpildlC 


m nnnnli n on Vi dtp 
iiiuiiupiiu bpildlw 


PFi 
or 3 


O 


7 -fl nnrnd H pni n p 

^> XI UUl UdUwXXUlv 


tn nn nn Vi n enh dtp 
muiiupiiubpiidic 


m nn nn Ti r\ on n d t p 
JLJUvlllLipilU opiidic 


PFa 
or 3 


V/ 


R-fl i inrnd H pni n p 

O ~X1 UUl U dVlCliiiiC 


■m on nn Ti r\ cn fi dtp 
liiuiiupiiu bpiidic 


m nn nn n n cn Vi d t p 
ixiu iiupiiu bp lid LC 


PF^ 
or 3 




0 R-Hiflnnrn-dflpninp 
x*,0 vil 11 UUl U~dU vlllllC 


m nn nnTi n cnli d tp 
liiuiiupiiu bp I idle 


mnnnnnncnndfp 
lllullupilUbpildLC 


PFo 
or 3 


0 


dHpninp 

dUCililiC 


•mfvnnnTir\cnVi dtp 
illUlIUpilUbpildlC 


mnnnnnncnndfp 
IXlLlllupilU bpildLC 


PFo 
or 3 


C 
O 


0_^\T ^f-Hi dpptvl^- oil dtii np 

Z»~^l>l jil UldUCLy 1 y'^UdlllllC 


m nn nn h n cn fin tp 
iiiuiiupiiubpiidic 


m nn nnVi n cn n dtp 
ixivuiupiiu bpildLC 


PF^ 
or 3 




A_0-dpptv1 didninp 

v U owwlYA ^Lidllillw 


m nn cxrs n n cn n d t p 

111 Ui-lUp 11U bpiidlG 


m nn nn n n cn n d t p 

JLJUUllOpilUbpildlC 


PF, 
or 3 


c 

0 


R-flnnrn cxii dninp 

O XI IXUi *J g IXCUXIXl V 


monoohosnhate 


m on nnli n Qnliatp 


PFi 


s 


auanine 


m on onh o<mh ate 


m on nnh n Qn n dtp 


PFo 
01/3 


5? 1 

0 j 


6_rNJ N-diacetvlVaflenine 


monophosphate 


monoDhosohate 


CF^ 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


CF 3 


s 


2,8-difluoro-adenine 
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R 1 


R 2 


R A 


X 


Base 


moiiopno spna ie 


nionopiiospiiaLc 


CF* 


o 


fldpnfne 


acetyl 


acetyl 


CF 3 


0 


guanine 


aceiyi 


aceiyi 


CFi 


o 




acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula DC are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 



R 6 

5 (IX) 
wherein: 



R 1 


R* 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


0 


Hypoxanthine 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


CH 3 


0 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


0 


Uracil 


H 


CH 3 


0 


5-Fluorouracil 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


CH 3 


s 


Hypoxanthine 


H 


CH 3 


s 


2,4-O-Diacetylthymine 
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R 


R 


A 


Base 


TT 
ti 


r»TJ 

Ci±3 


c 


lnymine 


TT 


PTT 


c 


cytosine 


TT 

Jrl 


pTJ 


Q 
O 


4-^JN-mono-acexyi jcyrosine 


TT 

H 


pt_t 
Ln.3 


c 
0 


4-( jn ^cn -Qi acetyl j cytosine 


TT 

H 


CH3 


c 
0 


Uracil 


TT 


pTT 


Q 
O 


3-r luoro uracil 


monophosphate 


prr 
UJI3 


r\ 
U 


Zj'f-L^-uiac eiyiuracn 


monophosphate 


PTJ 


r\ 
U 


Hypoxanthme 


monophosphate 


CJI3 


r\ 
U 


z,4-u-Ln.acetyitnymine 


monophosphate 


CH3 


Pi 


lnymine 


monophosphate 


/^TT 
CH3 


p 


Cytosine 


monophosphate 


ptt 
CH3 


r\ 
U 


4-(N-mono-acetyl)cytosine 


monophosphate 


PTT 


pi 


4-(N,N-diacetyl)cytosine 


monophosphate 


pTT 
CH3 


p 


Uracil 


monophosphate 


PTT 
CH3 


p 

u 


5 -Fluorouracil 


monophosphate 


PTT 
CH3 


IS 


2,4-O-Diacetyluracil 


monophosphate 


CH3 


0 

s 


Hypoxanthine 


monophosphate 


PTT 
CH3 


0 


2,4-U-Diacetyitnymine 


monopho sphate 


PTT 


c; 


inymme 


monophosphate 


PTT 
CH3 


0 
O 


Cytosine 


monophosphate 


PTT 
CH3 


c 
0 


4-(JN-mono-acetyi jcytosine 


monophosphate 


pTT 
CH3 




4-(N,N-diacetyl)cytos 


monophosphate 


PTT 
CH3 


c 


Uracil 


monophosphate 


PTT 
CH3 


0 

0 


5 -Fluorouracil 


diphosphate 


PTT 
CH3 


pi 


z,4-<J-uiaceiyiuracii 


diphosphate 


pTT 


p 
\J 


Jniypoxanuunc 


diphosphate 


pTT 


p 

u 


Zj^u-iJiaceiyixnymme 


diphosphate 


pTT 
CH3 


p 


lnymine 


Gipnospnaie 


PTT 






diphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 
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R 1 


R 6 


X 


Base 


diDhosnhate 


CH 3 


0 


Uracil 


dit)host)hate 


CH 3 


0 


5-Fluorouracil 


diphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


s 


Hypoxanthine 


dinhosnhate 


CH 3 


s 


2,4-O-Diacetylthymine 


dinhosDhate 


CH 3 


s 


Thymine 


dinhosiihate 


CH 3 


s 


Cytosine 


triohosohate 


CH 3 


o 


2,4-O-Diacetyluracil 


triohost)hate 


CH 3 


0 


Hypoxanthine 


triohosohate 


CH 3 


o 


2,4-O-Diacetylthymine 


triohoSDhate 


CH 3 


0 


Thymine 


trinhosnhate 

IX iUlJlVtJL/liUlV 


CH 3 


o 


Cytosine 


tri n h o <%nh ate 


CH* 


o 


4-fN-mono-acetvDcYtosine 


trinh nsnhate 

U X L^XJ. vOjL/XX<+ t W 


CH 3 


o 


4-n^.N-diacetvDcvtosine 


trinhosnhate 

IX IL/XlViJLrjLLULV 


CH 3 


o 


Uracil 


trit)host)hate 

IX IL/llVUL/ilUtV 


CH 3 


o 


5-Fluorouracil 


trinho snh ate 


CH 3 


s 


2,4-O-Diacetyluracil 


trrDhosohate 


CH 3 


s 


Hypoxanthine 


trinhosn ah ate 

IX X L/XXv/OLr CXXXiXLw 


CH 3 


s 


2 ? 4-0-Diacetylthymine 


trinh osn ah ate 


CH 3 


s 


Thymine 


trinhosnahate 


CH 3 


s 


Cytosine 


rnonoTjhosnhate 


CF* 


o 


2,4-O-Diacetyluracil 


mono oho snhate 


CF^ 


0 


Hypoxanthine 


rnononhosnhate 


CF* 


o 


2,4-O-Diacetylthymine 


m ononh o<mh ate 

XXI V7 XXV LJJJ.VSO LJXXCXV W 


CFt 


o 


Thymine 


m on onh osnh ate 


CF* 


o 


Cytosine 


monoohosDhate 


CFi 


o 


4-(N-mono-acetyl)cytosine 


monoohosohate 


CF* 


o 


4-(N,N-diacetyl)cytos 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


CF 3 


s 


2,4-O-Diacetyluracil 



110 



WO 01/90121 PCTYUS01/16671 



R 


R 


X 


Base 


monophosphate 


CF3 


c 


Hypoxanthine 


monophosphate 


CF3 


c 
0 


z,4-U-Diacetyitnymine 


monophosphate 


Cr3 


c 
0 


Thymine 


monophosphate 




Q 


jjyiosine 


monophosphate 


Ur3 


c 


4-{JN -mono- acetyl jcyrosine 


monophosphate 


Cl*3 


0 


4-(JN ,JN -diacetyi jcytosine 


monophosphate 


/TO 

Cl*3 


c 
0 


TT„ '1 

Uracil 


monophosphate 


CF3 


s 


5-Fluorouracil 


acetyl 


CF 3 


0 


4-(N,N-cuacetyl)cytosine 


acetyl 




c 


*t-^iN ,in -en ace iy 1 j c y lu bine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




wherein: 



R 1 


R 6 




R 8 


X 


Base 


R i0 


R* 


H 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


H 


CH 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


H 


CH 3 


H 


H 


0 


2,4-O-Diacetylthymine 


OH 


Me 


H 


CH 3 


H 


H 


0 


Thymine 


OH 


Me 


H 


CH 3 


H 


H 


0 


Cytosine 


OH 


Me 


H 


CH 3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


H 


CH 3 


H 


H 


0 


4-(N,N-diacetyl)cytosine 


OH 


Me 
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P 1 

MS. 


K 


u 7 

XV 


R 8 

XV 


Y 




XV 


XV 


ti 


PTT 


TJ 
Xl 


XI 




T Tt*o/>i 1 


OTT 


Up 

xvxc 


TT 

XI 


PT_T 


IT 
Xl 


TT 
XI 


n 


J -X 1 1 UOrO UXaV/lX 


OTT 


xvxc 


TT 
11 


pTJ 


TT 
Xl 


TJ 
Xl 


C 
O 


0 A—fl—T^i or»**T'\/1nT > or , "i 1 
Z,H-^-J^laCCiyiUIaLrlX 


OTT 
wXl 


Up ! 
XVXC 


TT 

Jbi 


PT-T 


TT 
Xl 


TT 
Xl 


c 


xiyp oxanimne 


PTJ 

vjxi 


xvxe 


TT 

xi 


PTJ 


TT 
Xl 


TT 
Xl 


0 
0 


Zj^v^-i^ioceLyiinyiiimo 


PTJ 

vJxl 


xvic 


TT 

xl 


V/XX3 


TT 
XI 


TT 
XI 


Q 
O 


Tn\nniTip 
XXiyiillLLC 


OTT 




TT 
XT 


Uxl3 


XI 


TT 
XI 


O 


rkf\ citi t* 

v^yiosinc 


OTT 


xvxc 


TT 
XI 


PTJ 


TT 
Xl 


TT 
Xl 


C 


*+- ^in -iXLono - <xue ly x ^cy losine 


OTT 
WX1 


Up 

xvxc 


TT 
ti 


LH3 


TT 

XI 


Tj 


c 
O 


*r-{XN ,IN-Qiaceiyi jcyiosine 


PTJ 
vJXl 


Up 
XVLc 


TT 

H 


PTJ 
CH3 


TJ 

xl 


TJ 

xi 


0 


Uracil 


ATT 

vjxl 


xvxe 


TT 

XI 


PTJ 
LH3 


TJ 


xi 


c 
0 


j -r xuorouracix 


PTJ 

WXi 


Ua 
xvic 


monophosphate 


pTJ 
UX13 


TJ 

xl 


TJ 
Xl 


p 
U 


Z,H-U-J^laCeiyXLLTdClX 


PTJ 
VJXI 


xvic 


monophosphate 


UX13 


TT 

xl 


TJ 

xi 


p 


xiyp oxHuiniric 


PTJ 
KJ±1 


Up 

xvxc 


monophosphate 


PTJ 
UX13 


TJ 

xl 


TT 
Xl 


p 


z,^-u-xJiaceiyimyiiime 


OTT 


Up 

xvxc 


monophosphate 


PTJ 

CXI3 


TJ 


TJ 

xi 


p 


inymine 


PTJ 
VJXI 


Up 
XVXC 


monophosphate 




TT 

xi 


TJ 

xl 


p 


Cytosme 


PTJ 

Uxl 


u*» 
xvie 


monophosphate 


CH3 


TT 

xl 


TT 


p 


4-(N-mono-acetyl)cytosme 


PTJ . 
Uxl 


A/To 

ivie 


monophosphate 


prr 


TJ 

Xl 


TT 

xi 


p 
SJ 


*f - ^xn ,in -oiace ly 1 j cy 10 biiic 


OTT 


Up 
XVXC 


monopnospnate 


PU 
UXI3 


TJ 

Xl 


TJ 

Xl 


p 


Uracil 


OTT 


Up 
xvxc 


monophosphate 


PTJ 


TJ 


TT 

xl 


p 
SJ 


D -r luoro uracil 


OTT 


Up 
XVXc 


monophosphate 


PTJ 
CH3 


TJ 

H 


TT 
H 


Q 
O 


z,4-u-JJiaceiyiuracii 


PTJ 

yjxx 


XVXc 


monophosphate 


pTJ 
CH3 


TJ 

xl 


u 
xi 


Q 
O 


xiypoxaninme 


PTJ 

v/xi 


XVXc 


monophosphate 


PTJ 
CH3 


U 

xl 


TT 

xl 


Q 
O 


Zj^vJ-iJiaceLynuymine 


OTT 
vJXl 


Up 
XVXC 


monophosphate 


PTJ 
CH3 


TJ 

xl 


TT 
Xl 


c 
0 


lnjniime 


OTT 


Up 
XVXc 


monophosphate 


PIT 
^X13 


TT 

Xl 


TJ 
Xl 


Q 


^ytusinc 


OH 


Up 
XVXC 


monophosphate 


PTJ 
CXI3 


TJ 
Xl 


TJ 
Xl 


Q 


/l /~\T m/^ni^_or»^»'f~\7l\r*"v/Trv cities 

*f - ^xn -mono - auc iyi ^ t»y io a liic 


OTT 


Me 

XVXC 


monophosphate 


pTJ 


TT 

xl 


TT 
Xl 


C 


*f - ^in yiN -qi ace iyx ) c y 10 sine 


OTT 

VJXX 


Up 
xvxc 


monophosphate 


pTJ 

CXI3 


TJ 

xl 


TJ 

xl 


O 
O 


uracil 


OTT 


Up 

xvxe 


munupnu spxxd ie 


PTT* 
V-/XX3 


TT 

XI 


TT 
Xx 




S - T< 1 1 1 oronraci 1 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 
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R 1 


R 6 


R 7 


R 8 


X 


Base 


R 10 


R" 


diphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetylmymine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


o 


Thymine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


Cytosine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


4-(N,N-diacetyl)cytosine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


Uracil 


OH 


Me 


diphosphate 


CH 3 


H 


H 


0 


5-Fluorouracil 


OH 


Me 


diphosphate 


CH 3 


H 


H 


s 


2,4-O-Diacetyluracil 


OH 


Me 


diphosphate 


CH 3 


H 


H 


s 


Hypoxanthine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


s 


2.4-O-Diacetylthymine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


s 


Thymine 


OH 


Me 


diphosphate 


CH 3 


H 


H 


s 


Cytosine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


2,4-O-Diacerylmymine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


Thymine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


Cytosine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


4-(N,N-cliacetyl)cytosine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


0 


Uracil 


OH 


Me | 


triphosphate 


CH 3 


H 


H 


0 


5-Fluorouracil 


OH 


Me 


triphosphate 


CH 3 


H 


H 


s 


2,4-O-Diacetyluracil 


OH 


Me 


triphosphate 


CH 3 


H 


H 


s 


Hypoxanthine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


s 


2,4-O-Diacetylmymine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


s 


Thymine 


OH 


Me 


triphosphate 


CH 3 


H 


H 


s 


Cytosine 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


2,4-O-Diacetyltnymine 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


Thymine 


OH 


Me 


monophosphate 


CF 3 


H 


H 


0 


Cytosine 


OH 


Me 
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»1 
R 


R 


R 


R 


X 


Base 


R 


R 


monophosphate 


CF 3 


TT 

H 


TT 

H 


0 


4-(N-mono-acetyl)cytosine 


OH 


Me 


monophosphate 


CF3 


TT 

H 


TT 

H 


0 


A AT XT J J ^ _ „ -1\__,4._._.I___ 

4-(N,N-cuacetyijcytosine 


OH 


Me 


monophosphate 


CF3 


TT 

H 


TT 

H 


0 


T T -1 

Uracil 


OH 


Me 


monophosphate 


/"IT? 


TT 


TT 

XI 


U 


5-Fluoronracil 


UH 


Me 


monophosphate 




TT 

XI 


TT 


0 
O 


2,4-O-Diacetyluracil 


UH 


Me 


monophosphate 


CF 3 


TT 

H 


TT 

XI 


c 

0 


Hypoxanthine 


ATT 

UH 


Me 


monophosphate 


CF3 


TT 

H 


TT 

H 


s 


2,4-O-Diacetyltnymine 


rvTj 

UH 


Me 


monophosphate 


CF 3 


TT 

H 


TT 

H 


S 


Thymine 


r\TT 

OH 


TV VT— . 

Me 


monophosphate 


CF3 


TT 

H 


TT 

H 


0 

s 


Cytosine 


/^TT 

OH 


TV >T_ 

Me 


monophosphate 


CF3 


TT 

H 


TT 

H 


s 


4-(N-mono-acetyl)cytosine 


rvrj 

OH 


Me 


monophosphate 


CF3 


TT 

H 


TT 

H 




A /"XT TVT «J« ««m -i. ,1\ M 1. «k. 

4-(N ,N -diacetyljcyto sme 


OH 


TV yr_ 

Me 


monophosphate 


/TP 

CF 3 


TT 

H 


TT 

H 


0 

s 


Uracil 


ATT 

OH 


Me 


monophosphate 


CF 3 


H 


TT 

H 


s 


5-Fluorouracil 


OH 


TV K ~ 

Me 


acetyl 


CH 3 


H 


H 


0 


4"(NJST-diacetyl)cytosme 


TT 

H 


Br 


acetyl 


CH3 


TT 

H 


TT 

Jd 


c 
0 


4-(N,N-diacetyl)cytosine 


TT 

li 


xJr 


acetyl 


CH 3 


OH 


H 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 2: Preparation of 2'-C-methylriboadenine 

The title compound was prepared according to a published procedure (R.E. Harry- 
O'kuru, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
5 ribonucleosides", J.Org. Chem. 1997, 62, 1754-1759) (Scheme 8). 

Scheme 8 
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(a) Dess-Martin periodinane; (b) MeMgBr / TiCU; (c) BzCl, DMAP, Et^N; (d) 

bis(trimethylsilyl)acetamide, N*-benzoyl adenine, TMSOTf; (e) NH 3 / MeOH 

In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula II are prepared. 
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inpiiu spnaie 


TT 
xx 


TT 

XX 


XX 


i^i xx2 


NH-ethvl 

X l X J. vUljr x 


fnnnncnn afp 
LiipjuUopJUalC 


TT 

XX 


H 

XX 


H 

JLX 


NHo 


OH 

vyxx 


YT*1T\rt/\OT^M 

uipno spnaie 


XJ 

XX 


TT 

XX 


TJ 

XX 


NHo 

i>ixx2 


OMe 


TT»1T\ VlrtOT^M ofo 

mpno spnaie 


TT 

XT 


TT 

XX 


TT 

Xx 


1>IXT2 


V/XJ/L 


uipno spnai e 


TT 


TT 

XT 


XX 


NHo 


O-p vr*1 nrtrftftvl 
y ljx \j Ly y x 


inpno spna i e 


TT 


TT 

XX 


TT 

XX 


x>xx2 


v (ivviyi 


uipnospnaie 


TT 
n 


R 

XI 


R 

XX 


NHo 


SH 
oxx 


4 ri t\Vi r\ cm ri ofo 

uipno spnaie 


TT 
XI 


TT 
Xx 


R 

XX 


NHo 

1>XT2 




Trrpnospnaie 


TT 
XI 


TT 
XI 


R 

XI 


INXT2 


OXwl 


uipnospnaie 


TT 
Xl 


TT 
XI 


R 
Xx 


KRo 
iNXT2 


Q _r> \rr* 1 fttOTftt%\/1 

o - vy oiopxop y i 


mpnospnaxe 


TT 
Xl 


TT 
XI 


R 

XI 


1NX12 




uipno spnaie 


TT 
XI 


TT 

XI 


R 

Xx 


TsJTT^ ■ 
rNXT2 


PI 


mpno spnaie 


TT 

XI 


TT 

XX 


R 

XX 


NHo 
i>i xx2 


Br 

XJX 


uipno spnaie 


TT 

XI 


TT 

XX 


H 

XX 


NHo 


T 

X 


inonopno spnaie 


tyi t\r\ V\ ft cto ri a t p 

monopno spnaie 


TYi rvn r\T\ fi r\ cy\Vi afp 

xuunupnuopnaie 


R 

XX 


"NTHo 

1NXX2 


NHo 


monopno spnaie 


monopnospnaie 


TYI (XV\ f\Y\ n ft CT\ Vi Q"f A 

monopnospnaie 


TT 
Xx 


xNXT2 




monopno spnaie 


tyi An /\ywi f\ onn ofp 

monopnospnaie 


monopno apnaic 


R 

XT 


IN XT2 


OR 

VyXT 


monopno spnaie 


monopnospnaie 


tyi r\n ftTWi ft qtWi o*f a 

monopno spnaie 


R 

XT 




x^ 


monopnospnaie 


TYI ftT"|/Yt%Vl ft cto n O tf* 
XilUXiupiiUopUalC 


iixoiiU|Jixu & pua lc 


R 

XX 


NHo 

x>ixx2 




Qipnospndic 


A i -r\ V» r\ ct*\Vi ot a 

uipnu opnaic 


HirVh n cy\Vi 54 fp 
UipiIU ajJlldlC 


R 

XX 


NHo 


NHi 


oipnospndie 


t\ 1 10 f\ CT"*Tl Q tf» 

uipno spnaie 


uipnoapuaie 


TT 

XX 


NHo 

TNXX2 


^MTT-pvp.1 nnrftn vl 

X>iXX*wjrwXU^/X*JL/ yi 


aipnospnaie 


aipnospnaie 


uipno spnaie 


R 
XT 


1NX12 


OR 

KJxx 


aipnospnaie 


aipnospnaie 


uipnoopiiaie 


R 

XT 


NRo 

1>IXX2 


X^ 


aipnospnaie 


aipnospnaie 


uipnu opnaie 


R 

XT 


NHo 

XN Xx2 


n 


trinhosDhate 


trinhosDhate 


triphosphate 


H 


NH 2 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


OH 
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R 


R 


R 


X 


X 


Y 


triphosphate 


triphosphate 


triphosphate 


TT 
H 


XTTT 
NH 2 


r 


tnphospnate 


triphosphate 


triphosphate 


TT 

H 


XTTT 
NH2 


CI 


H 


H 


TT 

H 


T? 

F 


XTTT 

NH 2 


XTTT 

NH 2 


H 


H 


H 


T7 

F 


"XTTT 

NH 2 


NH-cyclopropyl 


H 


H 


H 


T? 

F 


XTTT 

NH 2 


ATT 

OH 


H 


H 


TT 

H 


F 


XTTT 
NH2 


T7 

r 


H 


TT 

H 


TT 

H 


T? 

r 


XTTT 
NH2 


LI 


H 


H 


H 


CI 


XTTT 

NH 2 


XTTT 

NH 2 


H 


H 


H 


A1 

CI 


XTTT 

NH 2 


NH-cyclopropyl 


H 


H 


H 


A1 

CI 


XTTT 

NH 2 


ATT 

OH 


H 


H 


H 


A1 

CI 


XTTT 

NH 2 


T"i 

F 


H 


H 


TT 

H 


CI 


XTTT 

NH 2 


A1 

CI 


H 


H 


H 


Br 


XTTT 

NH 2 


XTTT 

NH 2 


H 


H 


H 


Br 


XTTT 
NH2 


NH-cyclopropyl 


H 


H 


H 


Br 


NH 2 


ATT 

OH 


H 


H 


H 


Br 


NH 2 


F 


H 


H 


H 


Br 


NH 2 


CI 


H 


H 


TT 

H 


X TT T 
NH2 


XTTT 

NH 2 


XTTT 

NH 2 


H 


TT 

H 


TT 

H 


XTTT 
NH2 


XTTT 

NH 2 


NH-cyclopropyl 


H 


H 


TT 

H 


XTTT 

NH 2 


XTTT 

NH 2 


ATT 

OH 


H 


H 


H 


XTTT 

NH 2 


XTTT 

NH 2 


T7 

F 


H 


H 


H 


NH 2 


NH 2 


CI 


H 


H 


H 


riTT 

SH 


XTTT 

NH 2 


XTTT 

NH 2 


H 


TT 

H 


TT 

H 


C*TT 

SH 


XTTT 

NH 2 


NH-cyclopropyl 


H 


TT 

H 


TT 

H 


OTT 

SH 


XTTT 

NH 2 


ATT 
OH 


H 


TT 

H 


TT 

H 


OTT 

SH 


XTTT 

NH 2 


T? 

r 


H 


TT 

H 


TT 

H 


OTT 

SH 


XTTT 

NH 2 


CI 


acetyl 


H 


H 


TT 

H 


NH 2 


XTTT 

NH 2 


acetyl 


XI 
XI 


TT 

rl 


TT 

xl 


XTTT 

JNxl 2 


JNxi-cyciopropyi 


acetyl 


H 


H 


H 


NH 2 


OH 


acetyl 


H 


H 


H 


NH 2 


F 
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R 


R 


K 


Y 1 
A 


Y 2 


V 
X 


acetyl 


TT 

H 


TT 
XI 


TT 
Xl 


XTTj' 

JN1I2 


CI 


acetyl 


TT 

H 


TT 

xl 


TJ 

r 


XTTJ 
iNxi2 


XTTJ 

INXI2 


acetyl 


TT 

H 


IT 
XI 


TJ 

r 


XTTJ~ 


in xi-cyciopropyi 


acetyl 


TT 

H 


TT 

XI 


17 

r 


XTTT 

iNXl2 


Uxl 


acetyl 


TT 

H 


TT 

xl 


T7 

r 


XTTJ 

JNxl2 


T7 

r 


acetyl 


TT 

H 


TT 
XI 


r 


XTTJ 
JNxl2 


CI 


TT 

XI 


acetyl 


acetyl 


TT 
Xl 


XTTJ 

JNxl2 


XTTJ 
JNXI2 


TT 

rl 


acetyl 


acetyl 


TT 
Xl 


iNxl2 


jNxi-cyciopropyi 


TT 

H 


acetyl 


acetyl 


XT 

xl 


XTTJ 

JNxl2 


Uxl 


H 


acetyl 


acetyl 


TT 

xl 


XTTJ" 


u 
r 


TT 

H 


acetyl 


acetyl 


TT 

xl 


XTTJ 
JNxl2 


Ul • 


acetyl 


acetyl 


acetyl 


TT 

JbL 


XTTJ 


XTTJ 


acetyl 


acetyl 


acetyl 


TT 

xl 


XTTJ 
JNxl2 


JNH-cyciopropyi 


acetyl 


acetyl 


acetyl 


TT 

xl 


XTTJ 


Uxl 


acetyl 


acetyl 


acetyl 


TT 
H 


XTTT 
JNXl2 


X* 


A 1 

acetyl 


acetyl 


acetyl 


TT 

xl 


XTTJ 


CI 


t 1 A 

monophosphate 


acetyl 


acetyl 


TT 

H 


XTTJ 
INXI2 


XTTJ 


monophosphate 


acetyl 


acetyl 


TT 
ti 


XTTJ 

iNxl2 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


TT 

xl 


XTTJ 
JNXI2 


riTj 
Un 


monophosphate 


acetyl 


acetyl 


TT 

xl 


XTTJ 
JNII2 


T? 

r 


monophosphate 


acetyl 


acetyl 


TT 

xl 


XTTJ~ 
JNXI2 




diphosphate 


acetyl 


acetyl 


TT 

xl 


XTTJ 


XTTJ 
JNxl2 


diphosphate 


acetyl 


acetyl 


TT 

xl 


XTTJ 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


TT 
ti 


XTTJ 
!Nxl2 


un 


diphosphate 


acetyl 


acetyl 


TT 

rl 


XTTJ 


TT 
r 


diphosphate 


acetyl 


acetyl 


TJ 

Xl 


XTTJ 
JNXl2 


ci 


triphosphate 


acetyl 


aceryi 


TT 

Xl 


XTTJ 
1NXI2 


1NX12 


triphosphate 


acetyl 


acetyl 


xl 


JNXI2 


jn xi-cyciopropyi 


tnpnospnaic 


Q f"»^TX/1 

dCciyi 




XJL 


i^xj-2 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


F 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


CI 
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R 1 
rv 


JCv 




X 1 


X 2 


v 


TJ 

n 


TT 

XX 


XX 


TT 

XX 


ci 


XX 


TT 


IT 

XX 


TT 

XX 


TT i 

XX 


CI 


XX 


XX 


TT 

XX 


H 

XX 


H 

XX 


CI 




TT 


XX 


H 

XX 


H 


CI 

v^i 


NTT-c vcl onron vl 


H 


XX 


H 

XX 


H 

XX 


CI 

v^i 


NH-methvl 


TT 

XX 


TJ 

XX 


TT 

XX 


XX 


CI 


NH-ethvl 


XX 


TT 

XX 


TT 

XX 


TT 

XX 




NTT-flnetvl 


TJ 
XX 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


OTT 

WXl 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


OMe 


XX 


TT 

XX 


R 

XX 


XX 


CI 


OEt 


XX 


TJ 

XX 


XX 


TT 

XX 


CI 


O-p vp,1 onrnnvl 

V V/ jr V/ AvJ JJ1 WlJ y l 


TT 

XX 


TJ 

XX 


TT 

XX 


TJ 

XX 


CI 




tj 

XX 


TJ 

XX 


TT 

XX 


TJ 

XX 


CI 


Oxx 


IX 


TJ 

xl 


TT 

XX 


TT 
XI 


PI 


OlYxC 


TT 

XX 


TJ 

XX 


TJ 
XX 


TT 

XX 


CI 


OX-/L 


TJ 

XX 


TJ 

XX 


TT 

XX 


TT 

XX 


CI 


£-p vp 1 nnrnnvl 


inonopiiuopiid.Lc 


TJ 
XX 


TT 

XX 


TT 

XX 


C1 


NTT-* 

xnxx2 


tyi r\T\ rvr\Vi or\ri ntf* 
iliUilUpiiU opild LC 


TT 

XX 


TT 

XX 


H 

XX 


CI 


NH-acetvl 


IXLOIiOpilOopild.LC 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


XTfJ^p vp 1 nrifon vl 


mpnopno spiidLc 


TJ 

XX 


TT 

XX 


TT 

XX 


CI 


NTT-rnetrivl 
1 1 x x xix v iii y i 


inonopxiospndie 


TJ 

XX 


TT 

XX 


TT 

XX 


CI 


NTT-ethvl 

XNXXClAljr 1 


iiionopno bpndic 


TJ 

XX 


TT 

XX 


TT 

XX 


CI 

Vvl 


OH I 


lilUHUpilUopiiu-lC 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


O-flpptvl 


m rm AnTi r\ cr»Ti si t f* 
iiiUiiupxiUopxiciic 


XX 


XX 


XX 


CI 


OMe 


ixiunupxioopxiq.tc 


TT 

XX 


TT 

XX 


TT 

XX 


C1 


OFt 


yy> ati nnn ct\ ri O 

iiioikj pno spxiaLc 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


O- p vp 1 nnrnn vl 


IUU UOpilU bp lla LC 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


oxx 


tyi nTi Vi f\ on Vl q 

juuunupiiu bpild. IC 


TT 

XX 


TT 

XX 


TT 

XX 


CI 


OIVXC 


monophosphate 


H 


H 


H 


CI 


SEt 


monophosphate 


H 


H 


H 


CI 


S-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH 2 
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R 


R 


R 


A. 


Y 2 


I 


diphosphate 


rr 
H 


TT 
Xl 


XT 

xi 


PI 
Cl 


ATXT <*nf*t\A 

iNxi-acciyi 


diphosphate 


TT 

H 


TT 
XI 


TT 

xl 


Cl 


jNxi-cyciopropyi 


diphosphate 


TT 

rl 


TT 

xl 


TT 

xi 


PI 
Cl 


XTTT mjafhxrl 

xsii-meuiyi 


diphosphate 


TT 

xi 


TT 

xl 


TT 

xi 


PI 

Cl 


XTXT 

jNxi-etnyi 


diphosphate 


TT 

H 


TT 

xl 


TT 

Jd 


Cl 


ATT 

UH 


diphosphate 


TT 

XI 


TT 

xi 


xi 


PI 
Cl 


tj-aceiyi 


diphosphate 


TT 
XI 


TT 
Xl 


XT 

xi 


PI 


L/lViC 


diphosphate 


TT 

H 


TT 

xl 


TT 

xi 


PI 
Cl 


Uxit 


diphosphate 


TT 

H 


TT 

JnL 


TT 
H 


PI 
Cl 


u-cyciopropyi 


diphosphate 


TT 

H 


TT 

rl 


TT 
ti 


CI 


CXT 

iSxi 


diphosphate 


TT 

H 


TT 

xl 


TT 
11 


Cl 


oMe 


diphosphate 


TT 

H 


TT 

xl 


XT 

xi 


CI 


OXil 


diphosphate 


TT 

H 


TT 

xi 


XT 

H 


PI 
CI 


b-cycioprx)pyi 


triphosphate 


TT 

H 


TT 

xi 


XT 

xi 


P1 
CI 


XTTT 


triphosphate 


TT 

H 


TT 

H 


TT 

H 


CI 


XTTT n f% nfi rl 

rNH-acetyi 


triphosphate 


H 


TT 

H 


TT 

H 


/-II 

CI 


NH-cyclopropyl 


tnphosphate 


TT 

H 


TT 

H 


TT 

xi 


CI 


XTTT ♦~ 1( - 1 t"Uir1 

NH-metnyl 


triphosphate 


TT 

H 


TT 
H 


XT 

xi 


CI 


JNxi-euiyi 


triphosphate 


TT 
XI 


TT 

xi 


TT 

xi 


pi 
Cl 


CXI 


triphosphate 


TT 

H 


TT 

xi 


XT 

xi 


PI 
Cl 


UJVie 


triphosphate 


TT 

H 


TT 
XI 


XT 

xi 


Cl 


UxSl 


tnphosphate 


TT 

H 


TT 

H 


TT 

xi 


Cl 


O-cyclopropyl 


tnphosphate 


TT 

H 


TT 

xi 


TT 

xi 


Cl 


u-acetyl 


triphosphate 


TT 

xi 


TT 

ri 


XT 

xi 


Pi 
Cl 


CTT 

oxi 


triphosphate 


TT 
Xl 


TT 

xi 


TT 

xi 


PI 
Cl 


oivie 


triphosphate 


TT 
11 


TT 

xi 


XT 

xi 


P1 
Cl 


OXil 


triphosphate 


XT 
XI 


TT 
H 


XT 

xi 


PI 
Cl 


o-cyciopropyi 


monophosphate 


monophosphate 


monophosphate 


XT 

xi 


PI 
Cl 


XTTT 


inoiiopiiospiiaie 


monopno spnaie 


munopnu sp note 


XI 


P1 

Vxl 


in xi-uy oiupi up y i 


monophosphate 


monophosphate 


monophosphate 


H 


Cl 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


Cl 


NH 2 
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R 


R 


R 


v i 
X 


X 


Y 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


CI 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


A1 

CI 


OH 


diphosphate 


tnphosphate 


triphosphate 


TT 

H 


CI 


"XTTT 

NH2 1 


tnphosphate 


tnphosphate 


tnphosphate 


TT 

H 


CI 


•X TTT 1 W 

NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


OH 


H 


H 


H 


T"» 

F 


CI 


NH 2 


H 


H 


TT 

H 


F 


CI 


NH-cyclopropyl 


H 


H 


H 


T*» 

F 


CI 


/NTT 

OH 


H 


H 


H 


CI 


CI 


X TTT 
NH2 


H 


H 


H 


CI 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


CI 


OH 


H 


H 


H 


Br 


/"ft 

CI 


"V TTT 

NH 2 


H 


H 


H 


Br 


CI 


"V TTT 1 1 

NH-cyclopropyl 


H 


H 


H 


Br 


CI 


ATT 

OH 


H 


H 


H 


NH 2 


CI 


XTTT 
NH2 


H 


H 


H 


NH 2 


CI 


NH-cyclopropyl 


H 


H 


H 


NH 2 


CI 


OH 


H 


H 


H 


SH 


CI 


NH 2 


H 


H 


H 


SH 


CI 


"V TTT 1 1 

NH-cyclopropyl 


H 


H 


H 


OTT 

SH 


/"II 

CI 


ATT 

OH 


acetyl 


H 


H 


H 


CI 


NH 2 


acetyl 


H 


H 


H 


CI 


"XTTT 1 1 

NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 


acetyl 


H 


H 


F 


/"It 

CI 


NH 2 


acetyl 


H 


H 


T"» 

F 


CI 


NH-cyclopropyl 


acetyl 


TT 

H 


TT 

H 


F 


CI 


ATT 

OH 


TT 

H 


acetyl 


i_ 1 
acetyl 


TT 

H 


CI 


XTTT 
NH2 


H 


i i 

acetyl 


acetyl 


H 


CI 


XTTT 1 t 

NH-cyclopropyl 


TT 

H 


acetyl 


acetyl 


TT 
11 


CI 


Uti 


acetyl 


acetyl 


acetyl 


H 


CI 


NH 2 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 
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P 1 

XV 


Jtv 


R 3 


X 1 


X 2 

A. 


V 


apptvl 




arpfvl 

uvti y i 


H 


ci 


OH 

vyxx 


rfinTinnVinorVhatp 

illUJLlUpilUopilclLC 


nrptvl 


acetv! 


H 

XX 


CI 


JL^I112 


m on nnh n stYh a tp 


aretvl 


acetyl 


H 


CI 


NH-cvclonronvl 


m nn nt) Vi n snrsh a tp 

1X1AJ11U piUJ OUiialw 


flpptvl 

(Ivv I Jf 1 


acetvl 


H 


CI 


OH 


H i ti Vi n ct> Vi a tp 

UipULUopiIaLC 


QPPtvl 


QPPtvl 
CIVV Ljrl 


H 

XX 


CI 


NHo 


H i n Vi rt cn Vi q tp 
UipilUopilalC 


QPPtvl 


nr»pfv1 
axyvl yi 


XX 


CI 


*WTT-r. vf-1 nTvrrmvl 

X l X X v Y v/lVjpi \J\J J 1 


H i ■« Vi n ctWi €k tp 
LU.pilUi>pilalc 


Q/*»Pf"\/1 

aXvCljrl 


Qpptvl 


H 

XX 


CI 


OH 


UipilUopilcttC 


avClj/l 


apptvl 
dX/Ciyi 


XX 


CI 


NH> 

i ^ixx2 


tri r\Vi a cnVi n tp 


apptvl 


oppfvl 

aV/Ciyi 


XX 


CI 

V^l 


AJpT_pvr.1 OT>rnr>v1 

llll v jvlUUl SrJ 


"tnrWinofWi Qfp 
Li ipnuopiia.Lt; 


Jlf»ptv1 
aLw L y 1 


oppfvl 
uvwL y i 


XX 


CI 


OH 


TT 


XJ 
Jl 


xx 


H 

XX 


CI 


xnxx2 


XJ 

n 


TT 


XI 


H 

XX 


CI 


NH-pvrlrvnTTvnvl 
l>lxx~w Y^iAJpiup yl 


XT 

in 


XJ 
XI 


TT 
XI 


TT 

XX 


PI 


OH 


H 
ii 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the foUowing nucleosides of Formula V are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Y 




5 (V) 



wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 
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XV 


XV 


R 3 


X 1 


Y 


XX 


TT 

XX 


ii 


H 
ii 


TtfH-p vpI onrniwl 


XX 


TT 

XX 


TT 

XX 


XI 


NTT-tnethvl 

1^1 1 A XlXw 111 Y 1 


H 


TT 

XX 


H 
ii 


H 
ii 


NH-ethvl 




TT 

XX 


H 
ii 


H 


NH-acetvl 


11 


TT 

XX 


H 
ii 


H 
ii 


OH 


H 

XX 


TT 

XX 


TT 
ii 


ii 


OMe 


XX 


TT 

XX 


TT 

XX 


XX 


OEt 


XX 


TT 

XX 


XJ 

XX 


IT 

XX 


O-p vp1 rvrvrAY* v1 
kJ"\/ y i/iupi up jr i 


TT 

XX 


TT 

IX 


TT 

XX 


TT 

XX 




TT 

XX 


TT 

XX 


TT 

XX 


ii 


SH 

Dll 


TT 

XX 


TT 

XX 


TT 

XX 


H 
ii 


SMe 


TT 

XX 


TT 

XX 


TT 

IX 


TT 

XX 


SEt 


XT 
XX 


XJ 

n 


TT 

XX 


TT 

IX 


C _r»\/T* 1 rvnT/Ynvl 
o uyuxupiupyi 


inonopixo spna te 


TT 


XT 
IX 


TT 

IX 


IN 1X2 


moiiopflu spnaie 


TT 
XI 


TT 
n 


TT 

IX 


XTTT-^pptvl 
1>I xx~<iL»C/ tyi 


monop no spndie 


TT 


XJ 
IX 


XX 


"NTT— p vp 1 rvriTY\n vl 
in xx^u y vivjpx up y i 


TTI/^Tl ^VfVTlrtOTlTlQ^flk 

inonopnuopiidie 


TT 

XX 


TT 

XX 


TT 
ii 


TsJTT-met'hvl 
imi mciuyi 


tyi nn rvTiTi n onTi citi* 
IXLUIlUpiiU opilalC? 


TT 

XX 


TT 

XX 


ii 


NH-ethvl 

iiii vinyl 


iuunopiiu sp Hale 


TT 

XX 


TJ 

XX 


H 

XX 


OH 

Vll 


monopno spiiaie 


XJ 

XX 


TT 

IX 


TT 

XX 


O-flpptvl 

V CU/wlVl 


monopno spna lo 


XJ 
IX 


TT 

XX 


TT 

XX 


OMe 


TYl rvn f\X\Y\ ACT\n Q +0 

iuonopnospiiaic 


TT 

IX 


XJ 
XX 


TT 

XX 


OEt 


LUOIiUpilU SpHa IC 


TT 

XX 


XX 


FT 

XX 


O-c vd nnrnn vl 


IllUIiUpilU bpilalC 


TT 

XX 


TT 

XX 


11 


SH 


TnAtiAtinACT^n£lt<a 

luonopiio spiiaic 


XJ 
IX 


TT 

IX 


TT 

XX 


oivxc 


IUOIIOpilOSpilalc 


TT 
IX 


TT 

IX 


TT 

XX 


ljXwL 


TYl Tl *vr\ Tl CY\ Tl CI Tf» 

nionopiiUopiiaic 


TT 

XX 


TT 

XX 


TT 

XX 


Q _p vpI nmYvnvl 

V/ Y vlU|Jl WjU Y 1 


/IITlTinQTVTlClt^ 

VXipXlU bpUdXC 


TT 

XX 


TT 

XX 


XX 


NH> 

1^1112 


diphosphate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-methyl 
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P 2 

XV 


XV 


X 1 


Y 


aipnospnaie 


TT 
Jtl 


XT 
XI 


TT 

XX 


iNxx-cuiyi 


QipnOSpJualG 


XT 
XI 


XX 
XI 


TT 

XX 


OH 

V/Xl 


aipnospnaie 


TT 

xl 


TT 

XI 


TT 

XX 




aipnospnaie 


TT 

Xl 


TT 
XX 


TT 

XX 




aipnospnaie 


TT 
XX 


TT 

XI 


XT 

XX 




aipnospnaie 


TT 
XI 


TT 

XX 


TT 

XX 




aipnospnaie 


xl 


TT 

XI 


TT 

XX 


STT 
oxx 


aipnospnaie 


TT 

xl 


TJ 

XX 


TT 

XI 


OlYXC 


diphosphate 


TT 

xl 


XX 

XX 


TT 

XI 


OX-/L 


aipnospnaie 


TT 

xl 


TT 
xl 


TT 
XI 


o-t/ycioprupyi 


txipnospnaie 


TT 

xl 


XJ 

xl 


TJ 
XI 


TSJT-J_ 


uipnospnate 


TT 
Xl 


TT 
xl 


TT 

XX 


INXx-aUCiyi 


tnpnospnaie 


TT 
Xl 


TT 
XI 


TT 

XI 


in xx- oy oiupi up y i 


triphosphate 


TT 

xl 


TT 
xl 


XJ 

xl 


iNxx-meinyi 


triphosphate 


TT 

xl 


XX 
Xl 


TT 
XI 


iNxi-cmyi 


triphosphate 


TT 

xl 


XJ 
Xl 


TT 

Xl 


OTT 
un 


triphosphate 


TT 

xl 


TT 
Xl 


XJ 
XI 


^lYlc 


rnpnospnaic 


TT 
Xl 


XJ 


TT 

XI 




tnpnospnaie 


XT 
Xl 


TT 

XX 


TT 

XX 


\-/*vy i/iAjpi upy i 


triphosphate 


xl 


TT 

XX 


TT 

XX 


V/-aL/Ciyi 


triphosphate 


TT 

xl 


XT 

xl 


TT 
XI 


err 
oxx 


triphosphate 


TT 

xl 


TT 
Xl 


TT 
XI 


oivie 


tripnospnaie 


TT 
Xl 


TT 
XI 


TT 
XI 


OXZrl 


tnpnospnaie 


TT 
Xl 


TT 
xl 


TT 

XI 


o-^yciupiupyi 


nionopno spnaie 


monopno spnaie 


monopnu bpn die 


TT 

XX 


NTTo 


monopno sp naie 


mo nopnu spna ic 


lLLUilU UliU opild.LC 


TT 

XI 


r^TT-f»vr*1 nntrvn v1 
i^i xx~L/y i^ivjpi sj^j y i 


nioiiopiio spnaie 


monopno spnaie 


monopnubpnaic 


TT 

XX 


OTT 


aipnospnaie 


aipnospnaie 


aipnospnaie 


TT 

XX 


1NXX2 


HitVho orVh aft* 


Hi nil o <mh a t p 


dinhosohate 


H 


NH-cvclonroDvl 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 
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K 


K 


T}3 
XV 


A. 


v 


uipno spnate 


inpno spnate 


uipnospnaic 


XI 


i>ixx vy C/iu lji u pyi 


tnpno spnate 


tnpnospnate 


tnpnospnaie 


TJ 
XI 


OH 


TT 

xi 


Xl 


TT 
Xl 


J; 




TT 
il 


TT 

xl 


XT 

xl 


T? 

X 1 


iNXi-cy c loprup y 1 


TT 

xl 


TT 

xi 


TJ 

xl 


T? 
r 


VJXl 


TT 

xl 


TT 
Xl 


T_T 
Xl 


P1 
v^l 


1NX12 


TT 
Xl 


TJ 
XI 


TT 
XI 


PI 
Ol 


iNXx~oyoiuprupyi 


TT 

xl 


TT 

xl 


TJ 

Xl 


PI 
v^l 


OTT 

VJXl 


TT 

xl 


TT 

xl 


TT 

xl 


D r 
Dl 


INX12 


TT 

H 


TT 

xi 


TJ 


Dt 


rNxi-cyciopropyi 


TT 

H 


TT 

xl 


TT 

xl 


T}_ 


riTJ 
\Jxl 


TJ 

xl 


TJ 

xl 


TT 

xl 


JNXl2 


rNXl2 


TT 

xl 


TJ 

xl 


TJ 

xl 


XTTT- 


iNXi-cyciopropyi 


TT 

xi 


TT 

xl 


IT 
Xl 


TvTTT- 


HTT 


xl 


TJ 

xl 


TT 
Xl 


CTJ 

oXl 


INXI2 


TT 

H 


TT 

H 


TJ 

xi 


CTJ 
«3Xl 


JNxi-cyciopropyi 


TT 

H 


TT 

H 


TJ 

xi 


CTJ 

oil 


ATT 

Uxl 


acetyl 


TJ 

xl 


TT 
Xl 


XI 


1NXI2 


acetyl 


TT 

Xl 


TJ 
Xl 


t_t 

XI 


iNXx-cyoiuprupyi 


acetyl 


TT 
Xl 


TT 
Xl 


TT 

XI 


OTT 


acetyl 


TT 
H 


TJ 

Xl 


T? 

r 


XNXl2 


acetyl 


TJ 

xi 


TJ 

xl 


T7 
X 4 


in xi-cyciopropyi 


acetyl 


TJ 

xl 


TJ 

xi 


T7 

r 


L/xl 


TT 

xl 


acetyl 


acetyl 


TJ 

xl 


JN1I2 


TT 

H 


acetyl 


acetyl 


T-J 
XI 


in xi-cy ciopropy 1 


TT 

xl 


acexyi 


acetyl 


TT 

XI 


OTT 


acetyl 


acetyl 


acetyl 


TT 

XI 


XTTJ 0 
1NXI2 


acetyl 


acetyl 


acexyi 


TJ 
Xl 


in xi-cycioprop yi 






ac-ciyi 


H 

XX 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 
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K 


K 


p 3 

K 


X 1 


V 


monopiio spnaie 


acetyl 


acoiyi 


xx 


ON 

V-/X1 


UipLLOSpXlalC 


acetyl 


cu/Ciyi 


XJL 


NH-> 


uip no sp 11 d l e 


acetyl 




TJ 

XJL 


r\JTT-.f»\/r'l rYnrnrwl 
i> xx~vy L/ lupi up jr i 


uipno sp Hid ie 


acetyl 


acetyl 


XT 
XX 




fn" t\Vi /\ er\V» a fp 


oppfvl 


d^/ wl Jr 1 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula X are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



OR 2 OR 3 



wherein: 



(X) 



i R1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


0 


Hypoxanthine 


H 


H 


H 


CH 3 


o 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


o 


Thymine 


H 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


o 


Uracil 
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R 1 


R 2 


R 3 


R 


X 


Base 


TT 

XI 


TT 

xl 


TT 

Xl 


r*xr» 

v>Xl3 


r\ 

KJ 


d -r luorouracii 


TT 
11 


TT 

xl 


XT 
Xl 


pxr, 
L/II3 


c 
0 


Diacetyluraci 


TT 

xl 


TT 

xl 


XT 
Xl 


L/XI3 


e 
0 


xiypoxanuniTie 


TT 
XI 


TT 

xl 


XT 
Xl 


pTT 


c 
0 


ui dec tyi Liiyiiuiic 


H 


H 


H 


CH 3 


s 


Thymine 


TT 

xl 


TT 

xl 


TT 

xl 


PTJ 
L/XI3 


Q 
O 


L/yiosine 


H 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl jcyiosine 


TT 

XI 


XT 
±1 


XT 


r*XT 
UH3 


c 
0 


aiacciyi jcyiosine 


H 


H 


H 


CH 3 


s 


Uracil 


TT 

xl 


TT 
±1 


TT 

xl 


UH3 


0 


5 -Fluoroiiracil 


monophosphate 


TT 

xl 


TT 

H 


r^xr 
L.H3 


r\ 
U 


1 A C\ 

Diacetylnracil 


monophosphate 


TT 

xl 


TT 

xl 


Uxl3 


\J 


Hypox anthine 


monophosphate 


TT 

xl 


XT 

xi 


prr 

L/X13 


r\ 
U 


ill n/>aTtnTnT7m 

xjiacciyiinjrm 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monophosphate 


TT 

xl 


XT 

xl 


OXT 
UH3 


r\ 
U 


Cytosine 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl jcyiosine 


monophosphate 


TT 

xl 


XT 

xl 


pit 




cuaceiyi jcyiosine 


monophosphate 


H 


H 


CH 3 


0 


Uracil 


monophosphate 


TT 
H 


TT 

xi 


Uxl 3 


r\ 
\J 


3-x* iiioro uracil 


monopno spnate 


TT 
Xl 


XT 

xl 


l^XX3 


0 


Diacetyluracil 


tyi rvn r\T\ m r\ cnh of 
IllUXIUpnOopJiaLC 


TT 

XX 


XX 


1.3 


s 


TTvnnYaTitriiTi p 

X *-j 1 


monophosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylthym 
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K 


R 


K 


XV 


Y 

A. 


Base 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monophosphate 


TT 

H 


TT 




c? 

0 


Cytosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cyto sine 


monophosphate 


TT 


TT 

rl 


prr 
UX13 


Q 
O 


A rMXT 

QioCciyi jcycosme 


monophosphate 


H 


H 


CH 3 


S 


Uracil 


monophosphate 


TT 

H 


TT 

XI 


CX13 


0 
O 


5-Fluorouracil 


diphosphate 


TT 

H 


TT 

H 


pTJ 


U 


2,4-U- 

Diacetyluracil 


diphosphate 


TT 

H 


TT 

H 


Cxi 3 


u 


Hypoxanthine 


diphosphate 


TT 

H 


TT 
H 


UXI3 


U 


Diacetylthymine 


diphosphate 


H 


H 


CH 3 


O 


Thymine 


diphosphate 


TT 

H 


TT 

H 


CH3 


0 


Cytosine 


diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


diphosphate 


TT 

rl 


TT 

xi 


piTT 

\^X1 3 


r\ 
\J 


uiaceiyi ^cyiosine 


diphosphate 


H 


H 


CH 3 


0 


Uracil 


diphosphate 


TT 

H 


TT 

H 


/—ITT 

CH 3 


O 


5-Fluorouracil 


diphosphate 


TT 

H 


TT 

H 


CH3 


s 


2,4-0- 

Diacetyluracil 


diphosphate 


TT 

H 


TT 

ri 


UXI3 


0 


Hypoxanthine 


diphosphate 


TT 

xi 


TT 

ri 


CH3 


0 

0 


uiaceiyiuiyin 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


diphosphate 


TT 
XI 


TT 

H 


CXI3 


c 


Cytosine 


uipnospnaie 


XJ 

xi 


TT 


PTT, 
V/XI3 


n 


9 A-O- 
Zj t T - Vy 

Diacetyluracil 


triphosphate 


H 


H 


CH 3 


0 


Hypoxanthine 
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R 


R 


R 


R 


X 


Base 


triphosphate 


XT 

H 


TT 
Jl 


nTT 
CH3 


O 


2,4-U- 

Diacetylthymine 


triphosphate 


H 


H 


CH 3 


O 


Thymine 


triphosphate 


H 


TT 

H 


/"ITT 

CH3 


O 


Cytosine 


triphosphate 


H 


H 


CH 3 


O 


4-(N-mono- 
acetyl)cytosine 


A ' "I 1 A 

diphosphate 


TT 

H 


TT 

H 


CH3 


V 


A /XT XT 

diacetyl)cytosine 


triphosphate 


H 


H 


CH 3 


O 


Uracil 


triphosphate 


H 


H 


CH 3 


O 


a~ -ryi ■ 1 

5-Fluorouracil 


triphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluracil 


tnphosphate 


H 


TT 

H 


CH3 


s 


Hypoxanthine 


triphosphate 


H 


TT 

H 


CH3 


s 


2,4-0- 

Diacetylthymine 


triphosphate 


H 


H 


CH 3 


s 


Thymine 


triphosphate 


H 


H 


CH 3 


s 


Cytosme 


monophosphate 


monophosphate 


1 1 A 

monophosphate 


CF 3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF3 


0 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


A /XT XT 

4-(N,N- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Uracil 


monopho sphate 


monophosphate 


monophosphate 


ur 3 


w 


d -r luoro uracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


S 


2,4-0- 

Diacetyluracil 
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R 1 


R 2 


R 3 




X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N,N- 

diacetyl)cytosme 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


acetyl 


acetyl 


CF 3 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


o 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH 3 


0 


6-O-acetyl 
guanine 


H 


H 


H 


CH 3 


0 


8-fluoroguanine 


H 


H 


H 


CH 3 


0 


guanine 


H 


H 


H 


CH 3 


0 


6-(N,N-diacetyl)- 
adenine 


H 


H 


H 


CH 3 


0 


2-fluoroadenine 


H 


H 


H 


CH 3 


0 


8-fluoroadenine 


H 


H 


H 


CH 3 


o 


2,8-difluoro- 
adenine 


H 


H 


H 


CH 3 


o 


adenine 
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P 1 

XV 


K 


K 


iv 


Y 
A 


Base 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl> 

011 ntun A 

guanine 


TT 
XI 


TT 

Xl 


TT 
Xl 


pTT 


c 


O-w-aCciyi 

guanine 


H 


H 


H 


CH 3 


s 


8-fluoro guanine ! 


TT 
XI 


TT 
Xl 


TT 
Xl 


V^Xl3 


0 

0 


guanine 


IT 
XI 


TT 

xl 


TT 
Xl 


v^xl3 


C 
O 


o-^JN^N-aiaceiyi 
aaenine 


H 


H 


H 


CH 3 


s 


2-fluoroadenine 


XJ 
XI 


TT 
Xl 


TT 
Xl 


v^Xl3 


Q 
O 


o-nuoro aaenine 


TT 
XI 


TT 

Xl 


Xl 


1^x13 


C 


z,o-uiiiuoro- 
adenine 


TT 

xi 


TT 

xl 


TT 

xl 


pTT 

wl3 


c 
0 


aaenine 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


IT 

Xl 


TT 
Xl 


L/XI3 


yj 


o-w- acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monophosphate 


TT 
Xl 


TT 
Xl 


l^Xl 3 


KJ 


guanine 


monophosphate 


TT 
Xl 


TT 
Xl 


r^TT 
Cxl 3 


r\ 
K\J 


o-^JN ,xn -oiaceiyi y 
aaenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monopnospnaie 


TT 
Xl 


TT 
Xl 


PTT~ 
L/XI3 


r\ 
\J 


0 - 11 uoro aaenine 


monopnospnaie 


IT 
Xl 


TT 

Xl 


r'TT^ 
U/XI3 


Ci 
\J 


z,o-ainuoro- 
adenine 


monopnospnaie 


TT 

Xl 


TT 

xl 


l^Xl3 


r\ 
w 


aaenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


monopno spnaie 


Xl 


TT 

XI 


V^X1 3 


0 


o-w-aceiyi 
guanine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


s 


guanine 
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XV 


TV 


R 3 


R* 

XV 


Y 


i>o3C 


IlilJlJ.Upj.lAJ opiidic 


xx 


H 

ii 


wiX3 


c 


6-fN N-HiacetvlV 
adenine 

OUvi III Iv 


monophosphate 


H 


H 


CH 3 


s 


2-lluoroadenine 


moiiopxio bp 11 dL C 


XT 

n 


Xi 


PTT-> 


0 


O ii UUiU au C JiiLLC 


mrvn fvrVri/'ACTM'iotia 
lUUUUpilUopilaLC 


TT 
n 


TT 
xi 


PTT^ 
V/X13 


c 


*Uill UAJi O 1 "* 

adenine 


m nil on Vi (\ cn Ti c* tp 

IJiUIlVjpjUUopildiC 


TT 


H 

XX 


PH? 


Q 
u 


JlHPTllTlP 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

glJal.il II, C 


tiipnospnaie 


XJ 


TT 
xx 


PTT-» 


n 


U V ClvC Ljr i 


diphosphate 


H 


H 


CH3 


0 


8-fluoroguanine 


f\ i nVi r\ crrWi at ^ 


XJ 
Xi 


TJ 

Xi 


PTT* 
VviX 3 


n 


micmirip 
gU<ll 11 lie 


uipuuspxiato 


TT 


XT 

XX 


VvXX 3 


V-/ 


oHptiitip 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


oipnospnaie 


XJ 

Xi 


XJ 

ii 


PTT, 
VvXT 3 




0 - iiuoroauciiiiic 


UipilU SpXialC 


XJ 
XX 


TT 

xi 


V>ii 3 


n 

vJ 


adenine 


(Jjpilw apjicl I G 


XX 


Xi 


PTT* 
VX13 


0 


oHpTTlTIP 


diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 

miotitnA 
gUL4JJLinc 


UipXlUbpilaLC 


ii 


XX 


PTT^ 


C 




diphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


HirVhncrVhntp 
UipilU opildLw 


TT 

ii 


XX 


PTT, 

vvXx3 


c 
0 


mioriinp 
gliqJxlilP 




ii 


TT 
xi 


PTT* 


c 


oriPniTIP 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


din ho soli ate 


H 


H 


V_/i i j 


s 


R-flnnxonH pnin p 

O JUL Uvl \J d\X wiliii 


diphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 
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R 1 


R z 


R 3 


R 6 


X 


Base 


diphosphate 


TT 

ri I 


XT 

rl 


PTTi 


0 


dXICIIlIlC/ 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl> 

on nnini* 

gUdlllllO 


inpxio sp naie 


ri 


n 


PTT- 

V-/XT3 


0 


O-Vy-auCiyi 
glial! 1 IIP 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


TT 

rl 


TT 

rl 


r»TT^ 

L/JH.3 




guanine 


tnpnospnaie 


TT 

rl 


TT 

ri 


v^xt3 




U'V^IN jIN -UlavOiy LJ- 

SlHf'TTlTIP 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


triphosphate 


TT 

rl 


TT 

rl 


\^XT3 




£ _"fl n /vm 0 f\ t>v\ in 
O-XIUUI UaUCILLLLC 


triphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
auenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


TT 

rl 


TT 

rl 


V^TT3 


c 


o-w-aceiyi 

gUaXLLLLv 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


TT 

rl 


TT 

rl 




Q 


guanine 


triphosphate 


TT 

rl 


TT 

rl 


PIT 


c 
0 


o-yiN ,tn -uiaceiyi 

ctU-CIlIllC 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


triphosphate 


TT 

rl 


TT 

n 




0 


0 - XI UOlO dUCIHIlC 


tnpnospnaie 


TT 

rl 


IT 

n 


pTT 


0 


5 O -QUI uoro- 

adenine 


triphosphate 


TT 

rl 


TT 

XT 


ptt- 


c 


aaemne 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyl)- 

guanine 


monophosphate 


monopnospnaxe 


monopnospnaxe 


UP 3 




o-vy-acetyi 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


guanine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


mononho snh ate 


m on onhosohate 


mononhosnhate 




o 


6-(N,N-diacetvl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2-fluoroadenine 


mononho snhate 


mononhosnhate 


mononhosnhate 




o 


8-fluoroadenine 


mononhosnhate 


monopho sphate 


monophosphate 


CF 3 


o 


2,8-difluoro- 
adenine 


mononhosnhate 


mononhosnhate 


monophosphate 




o 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
tnianine 


mononhosnhate 

JJX V/ 1 A JUL V ojj xxc* Iv 


mononhosnhate 


mononhosnhate 




s 


6-O-acetvl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


m on onho snhate 

XXXV/11V/ L/ll V OL/ildlw 


mononhosnhate 


mononhosnhate 


CF* 


s 


en an in e 

111 1 1 1 1 V 


m nn n*nVi n <mh a tf» 


m on onh o snh ate 


m on onh o snh ate 




s 


6-flSf N-diacetvlV 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


mononVio<?nliatp 

111 Ullu^ JUL \J D^fllut ^ 


m on on h o ^nVi ate 

111 \J 11 w JL/ liUOyilCllu 


mononhosnhate 


CF* 


s 


8 -flunro adenine 

*j xi ix ui vy auvixuiv 


mononho snhate 


mononho snhate 


mononho snhate 


CF* 


s 


2,8-difluoro- 
adenine 


monooho sDhat e 


mononhosnhate 


mononhosnhate 


CFi 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


0 


guanine 


a^etvl 


acetv! 


acetyl 


CF* 


s 


tnianine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


o 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula XI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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OR 2 R 7 
(XI) 

wherein: 



R 


R 


v>7 
K 


MS. 


A 


Base 


TT 

H 


TT 

H 


TT 

H 




r\ 
U 


2,4-U-Diacetyluracil 


TT 

H 


TT 

H 


TT 

H 




u 


Hypoxanthine 


TT 

H 


TT 

H 


TT 

H 




u 


O /I /"\ T\<AAAtW|UU«ItWt>«MA 

2,4-U-xJiacetyltnyniine 


TT 

H 


TT 

H 


TT 

Xl 


CH3 


u 


Inymine 


TT 

H 


TT 

H 


TT 

xi 


PTT 


u 


Cytosine 


TT 

H 


TT 

H 


TT 

H 


pTT 
CH3 


(J 


4-(N-mono- 
acetyl jcyiosine 


TT 

xi 


TT 

xi 


TT 

xl 


PIT 
UH3 


u 


4-(N,N-di acetyl)cytosine 


TT 

Jd 


TT 

rl 


TT 

xl 


PTT 

CXI3 


\J 


Uracil 


TT 

rl 


TT 

xl 


TT 

Xl 


PTJ 
L/XI3 


n 
\j 


d-x 1 luoro uracil 


XJ 

xl 


XT 
Xl 


XI 


v>Xl3 


Q 


0 A-.O-T^ijippfvlii'TJiPil 
^ 5 H-W~XvlawCLyiLU.clL/li 


TT 

Xl 


TT 
Xl 


Xl 


pTjr 
lw»Xl3 


O 
O 


xiyp OA du nunc 


H 

XX 




H 

XX 


CH3 


s 


2 4-O-Diacetvlthviiiine 


H 


H 


H 


CH 3 


s 


Thymine 


H 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosin 


H 


H 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


H 


H 


H 


CH 3 


s 


Uracil 


H 


H 


H 


CH 3 


s 


5-Fluorouracil 








CH 3 






monophosphate 


H 


H 


CH 3 


0 


2,4-ODiacetyluracil 


monophosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 
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R 1 

IX. 


R 2 


R 7 

IX. 


R 6 


x 


Base 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


m rvn nn n ncnh a tf* 

XIXUIlUpilAJopilcllC 


XT 

XI 


TT 

XI 


CH-» 


0 


fvtOQinP 


m nn onh o <mh a tp 

lllVJJLLVJLJIlUOpiiaiV 


TT 


H 

XX 


VyllJ 


0 


4- fN-m ono- 
acetvlicvtosine 


m nn nrih n<»nTi afp 

llllJllljpilUDp llu.lt/ 


ii 


H 

XX 


Vllj 


0 


4-fN N-diacetvl icvtosine 


nn nn nnh n*mh ate 

111 VJllVsLS 11 UOLJ 11 till/ 


H 

11 


H 


CH 3 


0 


Uracil 


■mnnnnTinonn afp 


U 

XX 


H 
ii 


\»/ii3 


0 


S -P1 11 nrmira ci 1 

■^11 uvi >-» ujl awii 


JLLLUI1U UIlvJ b UliaiC 


tt 

XX 


TT 

XI 


CTT^ 

wXX3 


C 


*7 4-O-Tjiapptvliiranl 


mnnnn hnon Vi afp 

lllvJJLLVs pilVsO L/ 11 ul^ 


H 
ii 


H 


CH3 


s 


Hvnoxajiiiiine 


IXLU I JV JJJJAJ opildLC/ 


IT 


H 


Vllj 


s 


2 4-O-Diacei^lthvmine 


monophosphate 


H 


H 


CH 3 


s 


ITiymine 


monopno opxiaie 


XT 

n 


TT 

XX 


PXT 


Q 


r^vtn<iinp 

Y tvOlllv/ 


monopno spna ie 


XT 
XT 


TT 

XX 


pXT. 




4.-rM-Tn on n - 

*T"* ^XN XULVJUvJ 

a p ptvl in. vtn^i n p 


monopnu sp uaic 


XT 
XX 


ii 


\-/Xi3 


c 


A-HnJ T^T-diaxietvl icvtosine 

" l J. ^ jl >i uiai/vi jr iy w luouiu 


XUUIlUpnUbpXlalt/ 


XX 


H 
ii 


V-^X1 3 


c 


TTracil 


m nn nr>h n ^nh at p 

lllwlLVJ L/JL1U kJjL/HClLt/ 


H 
ii 


H 


V- '1 Ij 


s 


5 -Fluoro uracil 


Hinhncnnatp 


ii 


H 


CH3 


0 


2 4-O-Diacetvlnrac 


i"lTnfinc?Vhatf'p 
UipilUopilcUC 


XX 


H 
ii 


V/113 


O 


TT vnoxanth i n e 

11 Y yvAftUM III IV 


UipilUopxlaLC 


XX 


TT 

XI 


CTT* 


0 


9 4-O-Oiapetvlthvrnine 


diphosphate 


H 


H 


CH 3 


0 


Thyinine 


uipno spndic 


XT 
XX 


XT 

XX 


PTT^ 


0 


r^vtriQinp 

V./ V IwOlllV 


Uipno Sp LlalC 


TT 

XX 


ii 


\-^xi3 


O 


4- nNJ-TTi on n- 

*T 11 1VJ 11U 

acetvlicvtosine 


rHn nncrVhatp 


H 

ii 


H 
ii 


v*»ii3 


0 


4-fN N-diacetvl^cvtosine 


/1 1 fVfi cr\ Vi a t p 
mpiiuopiiaic 


TT 

XX 


H 

n 


V/113 


0 


TTracil 

kjx civjl 1 


H 1 1\ Vi ct^Ti q t& 

UipilU opila LC 


TT 

XX 


TT 
ii 


err* 
viij 


O 


S -Fl uorour aci 1 


HmTincnhafp 


H 
ii 


H 
ii 


^✓113 


s 


2 4-O-Diacetvluracil 

Atfy 1 X/1UVVI J UVU 


diphosphate 


H 


H 


CH 3 


S 


Hypoxanthine 


diphosphate 


H 


H 


CH 3 


s 


2,4-O-Diacetylthym 


diphosphate 


H 


H 


CH 3 


s 


Thymine 
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K 


R 




R 6 

XV 


Y 


Base 


diphosphate 


TT 

xl 


TT 

Xl 


PTJ~ 


C 


v/yiosmo 


fin ■.-■.1^ o \% r%^r\ 

tnpnospnaie 


TT 

H 


TT 
£1 


pTJ 


n 




triphosphate 


TT 
H 


TT 
XI 


v^XX3 




xiypoxduuiiiic 


triphosphate 


TT 
H 


TT 

xl 


pTT 


KJ 


Zj^ij-i^iacetyiijjyininu 


triphosphate 


H 


H 


CH 3 1 


0 


Thymine 


triphosphate 


TT 
H 


TT 
XI 


L/XI3 


KJ 


i^yiosine 


triphosphate 


TT 
ti 


TT 
XI 


L/X13 


KJ 


h-^jn -mono- 
duetyi juy 10 sine 


triphosphate 


TT 


TT 

xl 


pTJ 


p* 

KJ 


*f-^rN,rN -aiaceiyi jcytos 


triphosphate 


TT 
H 


TT 

xl 


PIT 

UXI3 


KJ 


Uracil 


triphosphate 


TT 

ri 


TT 

xl 


Cxl3 


Pi 
KJ 


D -r luoro uracil 


triphosphate 


TT 

xl 


rr 
Xl 


PIT 

v^Xl3 


0 


z,^vj-i^idcciyiurcicii 


triphosphate 


TT 

Jb± 


TT 

xl 


PIT 


0 
0 


T_T— mAVQfii'ni'no 

xiyp ox anujine 


triphosphate 


TT 
XI 


TT 
XI 


pu 
i^xl3 


c 
0 


z , *f-\j-\L'iaceiyi mym 


triphosphate 


TT 

ri 


xl 


CXI3 




inynune 


tnphosphate 


TT 

H 


TT 

xi 


LH3 


c 
0 


Cytosme 


monophosphate 


monophosphate 


13r 


PC 

Cr3 


p 


z,4-ij-jJiacetyiuracii 


monophosphate 


monophosphate 


rST 


PT? 


r\ 
KJ 


xxypoAdnixiiiie 


monopnospnate 


monopnospnate 


DI 


\~>r$ 


KJ 


^ -Til a r*pt\/l t ri\/m in f* 
z> j*t*\^~j-/iak/C iy 1 uuy imiic 


monophosphate 


monophosphate 


Br 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


Br 


PT7 
UT3 


KJ 


uytosme 


monophosphate 


monophosphate 


Br 


Cr3 


KJ 


4-(N-mono- 
acetyl jcyiosme 


monophosphate 


monopnospnate 


X3l 


L/X*3 


KJ 


*t-^iN ,in -uidC/Ciyi ^oy loaiiic 


monophosphate 


monophosphate 


X5l 


pi? 
^r3 


KJ 


UXawlX 


monophosphate 


monopno spnate 


Jji 


pT? 


KJ 


^ _T71 1 inrni lr 5ir*i 1 


monophosphate 


monophosphate 


TJ„ 


pT7 

UP3 


C 
O 


0 A. n r\-t o/*^^"t/1iiT*Q/^i1 
Z,M--L/-J^laCctyiUrdCXl 


monophosphate 


monophosphate 


x3r 


U± , 3 


c 
0 


xiyp o x dninine 


niuiiup IZU opila I c 


JJXU JJ.U UilU opilcLL C 




^^3 


s 


2 4-O-Diacetvlthvmine 


monophosphate 


monophosphate 


Br 


CF 3 


s 


Thymine 


monophosphate 


monophosphate 


Br 


CF 3 


s 


Cytosine 
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R 


R 


R 


R 


A 


Base 


monophosphate 


monophosphate 


I3r 




o 


4-(N-mono- 
acetyl jcyiosine 


monopno spnaie 


monopnospnaie 


Jji 


UT3 


o 
o 


h-^in ^ln -oiaceiyi jcytub 


inonopno spnaie 


monopnospnaie 


131 


v^r3 


c 


uracil 


monopnospnaie 


monopnospnaie 




UF3 


c 
o 


0 -i* luoro uracil 


acetyl 


acetyl 


JNUZ 


pi? 




,jn -aiaceiyi jcyiosine 


acetyl 


acetyl 


N02 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


1NUZ 


UT3 




*f~jiN ,in -aiaceiyi j cyto sine 


acetyl 


acetyl 


N02 


2-bromo- 
vinyl 


S 


4-(N^N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XIT) 
wherein: 



R 1 


R 6 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


0 


Hypoxanthine 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


CH 3 


o 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosiiie 


H 


CH 3 


0 


Uracil 


H 


CH 3 


0 


5-Fluorouracil 
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R 1 

JEv 


R 6 

Jtv 


Y 


RncA 


XX 


v^Xl3 


s 


X. j*T*" W^i/ltlv wl jr 1UJL OV.1X 


XI 


1^x13 


c 

0 


xiypoAdnimnc 


XI 


vvXl3 


Q 


0 A-O-TiiarpfvltVivminp 

Z. j*T V_/~X-/lClL't/Ljr ILL! UUULUC 


XJ 
XI 


pxj_ 
V-/X13 


c 


Tnvminp 
xxij nunc 


IJ 

XX 


V-^XX3 




v-fjr lUoXXXv 


TJ 

XX 


V/XX3 


s 


4-rNT-m on n- fl r ervl ^ r> vtn ^1 *n ft 


XI 


PIT-, 


c 


/l^pNT ^J„Hi5ir*pfv1 iPA/tr\Qinp 
*t~^i> 5i>i ~tii due vyijKsy LvJoliiO 


IT 
XI 


^Xl3 


c 


UxaCll 


XJ 

XX 


1^X13 


c 


j-r xuorouxaLix 


monopnospnaie 


1^X13 


n 


1^ i-'iaociyiuid-uii 


monop no spnaie 


1^X13 




xxypoxdninmc 


XLLU liUUIlU oUXUt LC 


V-XX3 




9 ^O-T^iflPfttvltlivtTiinft 

£*yT^\J l/lflvvl Y lull Vj lllilw 


monopno spna is 


1_/X±3 




thvmine 
1 nyminc 


hi onop no spna to 


v^Xl3 




C/yxosmc 


monopnospnaie 


PIT- 
^Xl3 




*f -^iN -mono - ace ly 1 joy 10 Dine 


monophosphate 


pTT 


yj 


*f - ^xn ,xn -Qi ac e xyi j cyiosmc 


monopno spnaie 


PTJ„ 

V^Xi3 




uracil 


tyi nn rxrVli r\ erWi ottf> 
lilUIXUpiiU bpxia IC 




O 


S -PI 1 1 orni iTfl ri 1 


monopno opna ic 


pu, 

CXI3 


Q 
O 


z.jt^v,/ -x-/ic*L/CLyiuxciw/ii 


monopno spna ie 


pu, 


0 


xxy p 0 a oil uxiuc 


monopno spnaie 


pu. 


0 


z,H*^-x^iacciyiuiyiinnc 


monopno spnaie 


pu„ 
v^XX3 


0 

0 


xnyimxiv 


monopno spna ie 


PH, 


0 

0 


P\/f /-» CI T1 P 


monopno apna ic 


PH, 


c 


il-r\T-m nn rt- a p pfvl 1 r*vf n ^1 n p 


m nn rvnVincrVh ntp 
lliuxivjpiiu oUilaLv 


PHo 
v^xX3 


s 


4- fM 'W-Hinrpfvl lrvtnQinp 


nio uupiio opjid IC 


PH^ 


55 
0 


T TtopiI 


jxxonopno opxia-ic 


pu. 


Q 


J 1 UU1 0 UX dV/11 


Qxpno spnaie 


pu, 




^ j*t- v»/""J-/iaL»ciy lux auix 


dinhost)lxate 


CH 3 


0 


H vd ox anthine 


diphosphate 


CH 3 


0 


2 5 4-0-Diacet7lmymine 


diphosphate 


CH 3 


0 


Thyrnine 
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±v 


K 




Dnea 

DaoC 


/I i t> Vl f\ cry Vi q t & 
UipilU SpildLC 




V-/ 


PvtriCITlP 
^/jr LVJoiXlC 


uipiiubpndic 




0 


4-rKT-m nn n- fi r ptvl ^ nvtn qi n ft 


H 1 Till Ct^Tl ot^a 

uipuuspiidLe 




O 


T^J-Hiacfttvl^cvtnjsiTie 


uipnospndic 


L/XI3 


o 


T Tr^pil 


aipno spnd ie 


1^1x3 


o 


J X 1 LLUi U Ul dW/ll 


uipnospnate 


CXI3 


c 


^6,*r V-/ XyidUCiyiUXaUll 


uipnospnacc 


pu. 


c 

0 


Xiy p U A dJUL LXIXLIC 


aipno spnaie 


PIT- 


c 


0 A-O.l^iapptvltVkVtTll'nP 
X( ,*+ vy"!--' lovv Ijr 1 UX jf X11XU.C 


uipno sp nd ic 


pu, 


c 

0 


IXLjriXLXLLC 


uipnospnaie 


PIT* 


c 


v^yiUaXLLC 


triphosphate 


U113 


\j 


z ? *+~w-iyidociyiuxduii 


uipnospnate 


PPL 


n 


xxyp oxdiiuiiiie 


tnpiiospiiaie 


pij~ 

U1X3 


n 


4» j*T"*v^ - i-/idL'C ty 1 my xixLUw 


xnpnospnate 


^1x3 


n 


1 nyminc 


uipno spnaic 


pu 


n 


PvfTicinp 
\-^y LUoixic 


triphosphate 


P^TT 
CXI3 


W 


*t- ^in -mono-aceiyi j wy ioslqc 


triphosphate 


P^TT 

U1I3 




*t-^iN ,iN-aidceiyi jcyiosme 


tripho sphate 




w 


T Tro f»i 1 
Ul dl/ll 


inpno spnaic 


PIT. 


0 


^ • Fl 1 1 r\ m 1 1 i*si p 1 1 


uipnospnate 


pu„ 


C 


^ 9 *t~ w-xy 1 doc 1 y 1 ux C3X/LL 


uipno spnd lc 


PTT-, 
v>xl3 


c 

0 


1-T vn n y a n t n i n p 

i XVUL/ ACLU.UlJJJ.lt 


uipnospnaie 


PIT., 


c 


Zi jH-vy-xyidi/Cty 1 uiy 111 111c 


tnpnospnaie 


pit., 


c 


1 nymmc 


triphosphate 


ptr 


c 
0 


\^yiosmc 


monophosphate 


pp A 




Zj^-v^~i^idociyiuxduii 


monopno sp naic 


PF-> 
v/X3 


yj 


xxypuAcuiuxJuxc 


inunupnu opudic 


PFo 
^X3 




1 4-O-T^iaeervlthvmine 


monopno spnaic 


PF-* 




' I 'hvmiTif* 
x uy ixixiic 


m nn rmh n or\ln fl tft 

UJUIHJ UJJ.\Ji3lJJJCl.l.\/ 


v^i 3 


0 


Cvtosine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF 3 


0 


4-(N,N-diacetyl)cytosine 
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R 1 

XV 


XV 


x 




iiiuiiup iiu opiiaxc 


PF* 
or 3 


o 


Uracil 


m on rtnli^onli a fp 

1X1 v 11U iJLLKJ a UlXO-lv 


or 3 


o 


5-Fliioroiiracil 


tti nn n*n h n or* fi n t p 

1UU11U UUU O UllCtlC 


CFo 

or 3 


s 


2 4-O-Diacetvluracil 


m nnnnh nsnh fltp 

lllUllvjpilvJOp Ileitis 


CF^ 
or 3 


s 


Hvd oxan thine 


iiiuiiupiiu o piiatc* 


CF* 

or 3 


s 


2 4-O-Di acetyl tlivLiiine 


m HTi nti n n <jnh a fp 

111 VJ 11U LI 11 \J uU lid lu 


CFn 

ox 3 


s 


TTivrnine 


Tnr»nr»nTir\ci^riJ>tp 
iiiUllupiiUopjuciiO 


or 3 


s 


f^vtn^inp 

' Jr IUOJLUW 


inuiiupiiuspiiaic 


or 3 


Q 


on o-ar pfvft f*vtn qitip 

*T 1 111 IXlUHvl^tlWLjrlywj' LV/OJLUw 


JXLUiiupiiuopiiaiC' 


v/J. 3 


s 


4~rM N-diacetvl^cvtosine 


tti fin f\ri n oon n a fp 


CF* 
or 3 


s 


Uracil 


UlUllUpilUopila.lv 


CFi 

ox 3 


s 


5 -Fl uoro tiraci 1 

mj X. 1UV/1 \J Ul uvu 


avoiyi 


or 3 


o 


N-di acetone vtosine 

• l A ^ jX ^1 vllu.VfVi/bjr i.y wjr twoxiJLW 


acetyl 




s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosme 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 
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Alternatively, the following nucleosides of Formula XVII are prepared, using the 
appropriate sugar and pyrimidine or pixrine bases. 



R l CL 



Base 



R 



7 



R 



wherein: 



(XVH) 



R 1 


R« 


R' 


X 


Base 


R 9 


R i0 


H 


CH 3 


H 


o 


2,4-O-Diacetyluracil 


NHAc 


Me 


H 


CH 3 


H 


0 


Hypoxanthine 


NH2 


Me 


H 


CH 3 


H 


0 


2,4-O-Diacetylthymine 


NHAc 


Me 


H 


CH 3 


H 


0 


Thymine 


NH2 


Me 
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K 


Jtv 


Y 




XV 


p 10 
JCv 


XT 
Xl 


PTT,. 
UXI3 


tt 

XI 


n 


Piriricini* 

^yujoiiio 




Up 

1VJLC 


XT 
Xl 


pxt~ 

UJHL3 


XT 
XI 


n 


/l P\T_m r»n 0 _ o <"* P'Tx/ 1 1 c \/fr\ ci n p» 
^^i>j-inOIlU- , aV/CLjrl ^ vy IUMIIO 




Me 


Xl 


PTT- 

UH3 


XT 
XI 


r\ 
\j 


/1_P\T "\T_r1i apptvl^PA/tncinf* 


NTTAc 


Me 


TT 

xl 


r*XT 

L/X13 


TT 
Xl 


r\ 
\J 


Uracil 


>JTT? 

INXXZ 


Mp 
ivxc 


TJ 

xl 


UII3 


TT 


C\ 
\J 


o -x 1 luorourdcii 


1SJTT9 


IVXC 


TT 
Xl 


L/XI3 


XT 
XI 


Q 
O 


O A. Pi TYio/»^T"i/li'iTiir*il 
Z,*r~ \J -Uld&C ly 1 Uld-Cll 


NTTAr 


Up 

1V1C 


XT 
Xl 


pXT 

\^xl3 


TT 
XI 


O 
O 


Xiyp U AaJlLiiiiiC 


NTT? 


Me 


TT 

xl 


ptt ^ 


T-J 
Xl 


C 
O 


z ,*t- vj-u laCc ty 1 iiiyiiiiiic 


MTTAr* 


Mp 

IVXC 


TT 
±1 


pit 


TT 

Xl 


c 
0 


inymine 


XTTT9 

INJnLZ 


Mp 
ivxc 


XJ 
XI 


CXI3 


XT 

xl 


Q 
O 


uyxosnie 


XTTTO 


Up 

ivxe 


TT 
XI 


CH3 


XT 

xl 


CJ 
O 


4-^jN-mono-acetyi jcyiosine 


VTXT Ar> 
1NX1/\C 


Ua» 

ivxe 


XJ 

xl 


ptt 


XT 
Xl 


C 
O 


*h{jn ,in -ai acetyl jcyiosine 


>JTTAo 
1NX1/\C 


Mp 
ivxe 


XT 

xl 




XT 
Xl 


c 
0 


Uracil 


"WTT? 

1NX1Z 


Mp 

IVXC 


XT 

xl 


pT_r 
L/X13 


TT 
Xl 


c 
0 


3-r luorouracti 




Mp 
ivxe 


monophosphate 


pTT 
CM3 


XT 

xl 


r\ 
yj 


z,4-u-jJiacetyiuracii 


INxlAC 


Uia 

ivxe 


monophosphate 


pTT 


XT 

xl 


p. 


xiypoxantnine 


TsJTT? 
INXIZ 


Ua 

ivxe 


monophosphate 


CH3 


XT 

xl 


r\ 
U 


2,4-O-Diacetylthymine 


XTXJ A r* 
JNXIAC 


jvie 


monopnospnate 


PXT 
LyXl3 


TT 
Xl 


p 


inymine 


1NX1Z 


Mp 
ivxc 


monopnospnate 


PIT 

v^ri3 


XT 
Xl 


p* 
\J 


^/yiosme 


1NXXZ 


Mp 
ivxc 


monopnospnate 


pTT 
UXI3 


TT 
Xl 




*f-^iN-mono-dccLyi ^cyLObiiie 




Mp 

IVXC 


monopnospnate 


pTT 
V>Xi3 


TT 
XI 




*f-^iN ,xN -qi acetyl /cy tosinc 


>JTTAp 


Mp 
ivxc 


monophosphate 


PXT 
UII3 


TT 
xl 


p, 

yJ 


uracu 


XTTTO 
INXIZ 


Up 

ivxe 


monophosphate 


pxj^ 

UH3 


XT 
Xl 




d -r luorouracii 


XJXTO 
INXIZ 


IVXw 


monopnospnate 


PXT 


TT 
Xl 


c 


z,^^-jjiaceiyiuracii 


TsJXT A r» 


Mp 
ivxe 


monopnospnate 


V^Xl3 


TT 
Xl 


0 
0 


xiyp oxaniiune 


TMTT? 
INXIZ 


Mp 
lVie 


monopnospndic 


WXI3 


TT 

XT. 


c 

0 


z,*f- i-/-i-/iduc Lyiixiyiiiiric 


TsJTT A r 


Mp 

IVXC 


monopnu spndic 


PIT,, 


TT 

XI. 


0 


' 1 "hi/mi Y\f* 

inyiiiiiit/ 


MR? 


Me 

IVXC 


monopno spnate 


PXT 
V^Xl3 


TT 
XI 


e 


v^ytosinc 


TsJTT? 
1NXXZ 


Mp 
ivie 


m nn otiIi n <mri n te 




H 


s 


till 1AX\JXX\J GL\s\sv j X J W Y LV/OJXLw 


NHAc 


Me 


monophosphate 


CH 3 


H 


s 


4-(NjN T -diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH 3 


H 


s 


Uracil 


NH2 


Me 
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R 1 


R 6 


R 7 


X 


Base 


R s 


R 


mononhosDhate 


CH 3 


H 


s 


5-Fluorouracil 


NH2 


Me 


diphosphate 


CH 3 


H 


0 


2,4-O-Diacetyluracil 


NHAc 


Me 


diphosphate 


CH 3 


H 


0 


Hypoxanthine 


NH2 


Me 


diphosphate 


CH 3 


H 


0 


2,4-O-Diacetylthymine 


NH2 


Me 


diphosphate 


CH 3 


H 


0 


Thymine 


NH2 ! 


Me 


diohosnhate 


CH 3 


H 


0 


Cytosine 


NH2 


Me 


diphosphate 


CH 3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


diohosnhate 


CH 3 


H 


o 


4-(N,N-diacetyl)cytos 


NHAc 


Me 


diphosphate 


CH 3 


H 


o 


Uracil 


NH2 


Me 


diphosphate 


CH 3 


H 


0 


5-Fluorouracil 


NH2 


Me 


diohosnhate 


CH 3 


H 


s 


2,4-O-Diacetyluracil 


NH2 


Me 


dinhosnhate 


CH 3 


H 


s 


Hypoxanthine 


NH2 


Me 


dinhosiYhate 




H 


s 


2,4-O-Diacetylthymine 


NHAc 


Me 


dmhosnhate 


CH 3 


H 


s 


Thymine 


NH2 


Me 


diphosphate 


CH 3 


H 


s 


Cytosine 


NH2 


Me 


triphosphate 


CH 3 


H 


o 


2,4-O-Diacetyluracil 


NHAc 


Me 


triohosohate 


CH 3 


H 


o 


Hypoxanthine 


NHAc 


Me 


triphosphate 


CH 3 


H 


o 


2,4-O-Diacetylthymine 


NHAc 


Me 


trinhosnhate 


CH 3 


H 


o 


Thymine 


NH2 


Me 


trioho st)hate 


CH 3 


H 


0 


Cytosine 


NH2 


Me 


triohosohate 


CH 3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


tnpho sphate 


CH 3 


H 


0 


4-(N,N-diacetyl)cytosine 


NH2 


Me 


triphosphate 


CH 3 


H 


0 


Uracil 


NH2 


Me 


triohosDhate 


CH 3 


H 


0 


5-Fluorouracil 


NH2 


Me 


trinho snhat e 


CH 3 


H 


s 


2,4-O-Diacetyluracil 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


Hypoxanthine 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


2,4-O-Diacetylthymine 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


Thymine 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


Cytosine 


NH2 


Me 


monophosphate 


CF 3 


H 


0 


2,4-O-Diacetyluracil 


NH2 


Me 


monophosphate 


CF 3 


H 


0 


Hypoxanthine 


NH2 


Me 
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R 1 

• 


R 6 


R 7 


X 


Base 


R 9 


R 10 


niononhosnhate 

XXAVSX4.VJ L/LX\JO L/iialv 


PF* 


H 


o 


2 4-O-Diacetvltxiviiiiiie 


NH2 


Me 


nnnnonhnsnhatp 


v^T3 


H 


o 


Thvmine 

X XX Y 1 1 UUV 


NH2 


Me 


m nn nnh n onh a tp 

JUULV 11 v LJ JUL V opiXCl I V 


PF? 


H 


o 


Pvtnsine 


NH2 


Me 

1YXVV 


m on nnh n <mh atp 


PF^ 


H 

XX 


o 


4-TNf-TTi on o-acetvl^cvto sin e 

1 \JL~ XXXV/XXV avwlj 1 J J *-VJiJXXlW 


NH2 


Me 

XYXV 


m on onh o <roh ate 


v^x^ 


H 


o 


4-fhJ N-diacetvl^cvtosine 


NH2 


Me 


mononho snhate 


CF* 


H 


o 


Uracil 


NH2 


Me 


m on onh o s*nli ate 

lUVUU L/ XXV tJL/1 Iflw 


CFi 

^✓x 3 


H 


o 


5 -Fl uoro uracil 


NH2 


Me 


monnnhnonhatp 


PFo 


H 

XX 


s 

LJ 


9 4-O-Fyiarptvhrrar/il 

^5 • V^/ X^Xul'WljrXlXLCLwXl 


NH2 


Me 


m nn nnh n Qnh a tf* 
lxiunupiiu opiia ic 


PFo 


H 

XI 


s 


Wvnnvanthinp 
xxypuAcuimiiiw 


NH2 


Me 


JUiUHUpJUUopilalC 


PF-. 


H 


Q 


9 4.-0-TViarptv1thvniinft 

A# ,*T" W~Xyia.L/\v L Jf 1 1X1 JT IXXJUULW 


NH2 


Me 


tti nn nnh n en Vi atp 

IxlUllUpilU apxialw 


PF^ 


ii 


c 

LJ 


Tn vminp 

1 lljr xJLIXxxvv 


NH2 


Me 

XYXVv 


m nn nnh n <mh atp 

xxiuxivpiiuopixcilw 


PFa 


H 

XX 


Q 

L/ 


Pvtnsinp 

V^/ Jf tVJ O lilts 


NH2 


Me 


m nn nnh n onh atp 

JJJLVJJJ.VJ LyULVJ DLIlia 1 1> 


PFi 


XX 


s 

L7 


4-fN-nri on o-a cetv1^cvto*?in e 

"T I i- 1 1JL1U11U CLwlvL^y LJ\sy LL/t3XLXLv 


NH2 


Me 


mnnnnhnonhatp 
JLilUJXUpilUopJUcllC? 


PFo 


XX 


c 

LJ 


4-fN ^-Hianetvl^cvtosine 

"t i^j.^ uisiv wicjf xy v jr i.vjoxxxvy 


NH2 


Me 

xvxv 


JUlUllUpilUDpild.Lt/ 


PF-, 


XX 


c 


T Traril 


XTR2 


Me 


iiiuiiup nu spjiaic 


PF-, 


XX 


c 
o 


_ T71 1 1 rtTYYIlfCI r»i 1 

J-JTlUUlUUlaXvll 


1SJXTO 
l^XXx. 


Me 

iVXv 


arptvl 


^113 


H 

XX 


o 


4-fNT XT-Hiarfttvl^fvvtoQine 


H 

XX 


Br 


acetyl 


CH 3 


H 


s 


4-(N,N-diacetyl) cytosine 


H 


Br 


acetyl 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 3: Preparation of S'-C-methylriboadenine 

The title compound can be prepared according to a published procedure (R.F. Nutt, 
MJ. Dickinson, F.W. Holly, and E. Walton, '^Branched-chain sugar nucleosides. HI. 3'-C- 
5 methyladenine J.Org. Chem. 1968, 33, 1789-1795) (Scheme 9). 
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Scheme 9 



PCTYUS01/16671 




(a) Ru0 2 / NaI0 4 ; (b) MeMgl / TiCU; (c) HC1 / MeOH / H 2 0; (d) BzCl / pyridine; (e) AcBr, 
HBr / AcOH; (f) cMoromercuri-6-benzamidopurine; (g) NH 3 / MeOH. 

5 In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 

the following nucleosides of Formula III are prepared. 




(HI) 



wherein: 



R 1 


R* 


R 3 


X 1 


X 2 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 
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R 1 

XV 


R 2 

Xv 


R 3 


X 1 


X 2 


Y 


H 

XI 


TT 

XX 


H 


H 


H 


OMe 


TT 
n 


XI 


H 

XX 


H 


H 

XX 


OEt 


XX 


XX 


H 

XX 


H 


H 


O-cvcloDroDvl 




XX 


H 


H 


H 


O-acetvl 


H 

XX 


H 

XX 


H 


H 


H 


SH 


H 

XX 


TT 

XX 


H 

XX 


H 


H 


SMe 


XT 
n 


TT 

XX 


TT 

XX 


TT 

XX 


H 

XX 


SEt 


TJ 
XX 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


5.p vrl ntiTwnvl 
o v y ssiKjyLsjj^y i 


R 

XX 


TT 

XX 


TT 

XX 


H 

XX 


XX 


F 

X 


TT 

XX 


TT 

XX 


TT 

XX 


H 


H 


CI 


XX 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


Br 


TT 

XX 


TT 

XX 


TT 

XX 


H 

XX 


H 

XX 


T 

X 


monopno spndic 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


x^ixx2 


nioiiopiio spnaie 


TT 

XX 


XJ 

XX 


XX 


TT 

XX 


"NTT-arptvl 


monopiio spnaie 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


"KTTT-f* vr*1 nrnwn vl 


EnLunopnospiiaLc 


XT 

XX 


TT 

XX 


TT 

XX 


TT 

XX 


NH-methvl 


T"T"if\Tir\t"\nriCT*iriQ^"P 
IXlUIlUpilUDpiIalC 


TT 1 

XX 


TT 

XX 


H 

XX 


H 

XX 


NH-ethvl 


iiiUiiupxiAj s>piia I c 


TT 

XX 


H 

XX 


H 

XX 


H 


OH 


Tn r\nnf>Vir\OTtVi afp 
illUllUpilUopiio-vw 


TT 

XX 


H 

XX 


H 


H 


O-acetvl 


IliOnopilOapilaLC 


TT 

XX 


TT 

XX 


XX 


XX 


OMe 


ITlOIlOpilOSpfldlC 


XJ 
XX 


TT 

XX 


XX 


TT 

XX 


OFt 


monopiio spnaic 


TT 

XX 


TT 

XX 


XX 


TT 

XX 


O-f vr 1 nivfvnvl 
y vi \j i/x \j y i 


mnnfYnVinorVhntp 
ixIUlJupxiu opii aic 


TT 

XX 


XX 


H 

XX 


H 

XX 


SH 


m nn nnh n cnVi 51 tp 


H 

XX 


H 

XX 


H 

AX 


H 


SMe 


tn An r\T^ n o ot\Vi otp 
IxlUxiUpilU opilct IC 


TT 

XX 


TT 

XX 


H 

XX 


TT 

XX 


SEt 


XXiUxlUpiXU 2>pila LC 


TT 

XX 


TT 

XX 


H 

XX 


XX 


S-cvcl onron v1 


ixiUilvrpXi^/opxlaLC 


TT 

XX 


TT 

XX 


H 

XX 


H 


F 


m rvn rvrVn rt cnn 51 fp 
ilivJllupxiu apiiciic 


TT 

XX 


TT 

XX 


H 

XX 


H 

XX 


CI 


monophosphate 


H 


H 


H 


H 


Br 


monophosphate 


H 


H 


H 


H 


I 


diphosphate 


H 


H 


H 


H 


NH 2 
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R 


R 


R 


X 


X 


Y 


diphosphate 


TT 

H 


TT 


TT 
XI 


TT 

xl 


"XTTT a ***.4-m A 

JNxi-acetyl 


diphosphate 


TT 

H 


TT 

xi 


TT 

H 


TT 

xl 


NH-cyclopropyl 


diphosphate 


TT 

H 


TT 
ti 


TT 

H 


TT 

ti 


JNxi-metnyl 


diphosphate 


H 


TT 

H 


TT 

H 


TT 

H 


■v TTT _ xt_ _ .1 

NH-ethyl 


diphosphate 


H 


TT 

H 


TT 

H 


TT 

H 


ATT 

OH 


diphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


0-acetyl 


diphosphate 


TT 

H 


TT 
H 


TT 

H 


TT 

H 


OMe 


diphosphate 


TT 

H 


TT 

H 


TT 
H 


TT 
H 


OEt 


diphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


O-cyclopropyl 


diphosphate 


H 


H 


TT 

H 


TT 

H 


OTT 

SH 


diphosphate 


H 


H 


H 


H 


OH If 

SMe 


diphosphate 


H 


H 


H 


TT 

H 


SEt 


diphosphate 


H 


H 


TT 

H 


TT 

H 


S-cyclopropyl 


diphosphate 


H 


TT 

H 


TT 

H 


TT 

H 


T? 

F 


diphosphate 


H 


TT 

H 


TT 

H 


TT 

H 


CI 


diphosphate 


H 


H 


H 


H 


Br 


diphosphate 


H 


H 


H 


H 


I 


triphosphate 


H 


TT 

H 


TT 

H 


TT 

H 


XTTT 

NH 2 


A ' * \_ J_ 

triphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


XTTT « — .1 

NH-acetyl 


tnphosphate 


TT 

H 


TT 

H 


TT 
XI 


TT 

xi 


NH-cyclopropyl 


tnphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


XTTT 

NH-methyl 


triphosphate 


H 


H 


TT 

H 


TT 

H 


XTTT _x"L _1 

NH-ethyl 


triphosphate 


H 


H 


H 


H 


ATT 

OH 


triphosphate 


H 


H 


TT 

H 


TT 

H 


OMe 


triphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


Obt 


A " _ \_ _____ 1 J 

tnphosphate 


TT 

H 


TT 

H 


TT 
ti 


TT 
H 


O-cyclopropyl 


triphosphate 


TT 

H 


TT 

H 


TT 

xl 


TT 

xi 


0-acetyl 


A * "I . % _______ 

tnphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 
ti 


OTT 

axi 


triphosphate 


TT 

xi 


TT 

xi 


xl 


XI 




triphosphate 


H 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


H 


S-cyclopropyl 
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R 


R 


K 


Y 1 
A 


Y 2 

A 


X 


tnphosphate 


H 


TT 

H 


TT 

rl 


TT 

rl 


T? 

r 


triphosphate 


TT 

H 


tt ! 
M j 


TT 

rl 


TJ 

rl 


CI 


triphosphate 


TT 

rl 


TT | 

rl 


TT 

rl 


TT 

rl 




triphosphate 


TT 

rl 


TT 

rl 


TT 
XX 


XJ 
XX 


T 
1 


monophosphate 


monophosphate 


monophosphate 


TT 

rl 


TT 

rl 


XTTJ 

JNrl2 


monophosphate 


monophosphate 


monophosphate 


XT 

rl 


TT 

rl 


IN ri-cyciopropyi 


monophosphate 


monophosphate 


monophosphate 


TJ 

rl 


TT 

rl 


Url 


monophosphate 
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OH 


XT 
Xl 


acetyl 


acetyl 


XX 


inxx2 


V 


XJ 
Xl 


acetyl 


acetyl 


XT 
XX 


NTTo 

XNX12 


CI 


acetyl 


acetyl 


n r> exit rl 

acetyl 


Xl 


vrxr^ 
INXI2 


XNX12 


acetyl 


acetyl 


acetyl 


XT 
XI 


XNX12 


in xi-uyciopropyi 


acetyl 


acetyl 


acetyl 


TT 
XI 




OTT 


acetyl 


aCciyi 


acetyl 


TT 

XI 


NTTo 
±nxx2 


TT 
P 


acciyi 




acetyl 


XX 


jlnxi2 


CI 


inunupnu5>pii<iic 


aCCiyi 


acetyl 


TT 

XX 


NTTo 
in XX2 


NTTo 


monopnospriate 


acciyi 


acetyl 


XT 
XI 


1NX1.2 


xn xi"L»y uiupi up y i 


m oTion rtosnhate 


acetyl 


acetvl 


H 


NH 2 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


CI 
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R 


R 


K 


Y 1 
A 


Y 2 


v 

X 


diphosphate 


acetyl 


acetyl 


TT 

xl 


XTTT 
JNxl2 


XTTT- 
INXI2 


diphosphate 


acetyl 


acetyl 


TT 
Xl 


XTTT- 


in xi-cyc loprop y 1 


diphosphate 


acetyl 


acetyl 


Xl 


XNX12 


HTT 

WX1 


diphosphate 


acetyl 


A **** t*t ri 

aceryi 


xl 


>JTT^ 
XNX12 


17 

X* 


diphosphate 


acetyl 


acetyl 


rr 
xl 


1NX12 


PI 
^✓1 


triphosphate 


acetyl 


acetyl 


TT 

xl 


XTTT- 

XNX12 


XJTT~ 
JNXI2 


triphosphate 


acetyl 


acetyl 


TT 

xl 


XTTT 
XNXI2 


jNxi-cyciopropyi 


triphosphate 


acetyl 


acetyl 


TT 

xl 


XTT-J 
JNXI2 


fiTT 

Uxl 


J * 1 1 2 

tnphosphate 


acetyl 


acetyl 


TT 

xl 


XTTT 
JNXl2 


X 1 


triphosphate 


acetyl 


acetyl 


TT 
Xl 


XTTT- 
INXI2 


PI 

L/l 


TT 

H 


TT 

H 


TT 


TT 

xi 


pi 
Cl 


TT 

xl 


H 


TT 

H 


TT 

xl 


TT 

xl 


pi 

Cl 


TT 

xl 


H 


TT 

H 


TT 

H 


TT 

H 


CI 


XTU 
JNXI2 


H 


TT 

H 


TT 

H 


TT 

xi 


/"II 


NH-cyclopropyl 


H 


TT 

H 


TT 

H 


TT 

xl 


pi 
CI 


JNxi-metnyi 


TT 

H 


TT 

H 


TT 
ti 


TT 

xl 


pi 
CI 


XTTT ofhi/l 

jNxi-exnyi 


TT 

H 


TT 

H 


TT 
XI 


TT 

xl 


pt 

CI 


XTTT or»of xr? 

in xi- acetyl 


TT 

H 


TT 

xi 


TT 

xl 


TT 
Xl 


pi 


hit 

UXl 


TT 

H 


TT 

H 


TT 
XI 


TT 

xl 


pi 

Cl 


vjivie 


H 


TT 

H 


TT 

H 


TT 

xl 


Cl 


Uxit 


H 


TT 

H 


TT 

H 


TT 

xl 


PI 
Cl 


u-cyciopropyi 


TT 

H 


TT 

xi 


TT 

XI 


TT 
Xl 


P1 
t^l 


tj-aceiyi 


TT 

H 


TT 

xl 


TT 

XX 


TT 
Xl 


P1 
1^1 


CXJ 
Oil 


TT 

H 


TT 

H 


TT 
XI 


TT 
Xl 


P1 
L/l 


oivie 


TT 

H 


TT 

H 


TT 

xl 


TT 

xl 


PI 
t^l 


OXll 


TT 

H 


TT 

xi 


TT 

xl 


TT 

xl 


PI 


o-cyciopropyi 


monophosphate 


TT 

H 


TT 

xl 


TT 

xl 


PI 
Ul 


XTTT- 


monophosphate 


TT 

xi 


TT 

xl 


Xl 


P1 

L-l 


XTTT nnc>t\r\ 
rNXl-aCciyi 


LLLUIIUpiiU op 1 la LC 


XX 


TT 

J.JL 


H 


Cl 


NH-cvcloDronvl 


monophosphate 


H 


H 


H 


Cl 


NH-methyl 


monophosphate 


H 


H 


H 


Cl 


NH-ethyl 
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R 1 


R 2 

JEV 


R 3 


X 1 


X 1 


Y 


Tnononhoonhate 


IX 


H 


H 


CI 


OH 


m ononh o on h ate 

XXX \J XX V XJXX\J O UiKUv 


XX 


H 


H 


CI 


O-acetvl 

\y Qvv h Jr X 


m on onh. o onh ate 

mu xx\jyjxx\j o yj xxtx v w 


XX 


H 


H 


CI 


OMe 


m on onh o onh ate 


XX 


H 


H 


CI 


OEt 


m on on Vi o onh a te 

XXXVllVSL/XXVSOLslXCltw 


H 


H 


H 


CI 


O-cvclonronvl 


m on onhosnh ate 

HIV JUV/ LS1LV/ w L/XX UlU 


H 


H 


H 


CI 


SH 


m on on h oonh ate 

XLx\JXX\J L/ll\_/0 L/llCAtW' 


H 


H 


H 


CI 


SMe 


m on onh o onh ate 


H 

XX 


H 


H 


CI 


SEt 


m ononhoonhate 

lllvyllWlJllW O LJllcLXl/ 


H 

XX 


H 

XX 


H 


CI 


S-cvclonTonvl 


HinhncnTifitp 


XX 


H 

XX 


H 

XX 


CI 




H inn o Qn h a t p 

UipiiUopilaXw 


XX 


H 

XX 


H 


CI 


NH-acetvl 


oMnhoQnhate 


H 

XX 


H 


H 


CI 


NH-cvclonronvl 


Hinhoonh atp 

V11L/11W OUJUalU 


XX 


TT 

XX 


H 


CI 


NH-methvl 

1 ill XXAwkXXJrX 


flinhoQnhatp 


XX 


H 

XX 


H 

XX 


CI 

\sx 


NH-ethvl 

xix x v/ ui y x 


H i n nn cr>V> ji tp 


TT 

xx 


XX 


XX 


CI 


OH 

V/ll 


H i tVhrfcCtVl'i a ft* 
KXXyxlyJ ayilCL LC 


XX 


TT 

XX 


TT 

XX 


CI 


O-arfttvl 


H rifi of* ri a^£» 
UipilU opildlC 


TT 

XX 


TT 

XX 


TT 

ii 


CI 

V^l 


OMe 


Hinho^nliate 

VX1 LI 11 \J O^JXXCXL w 


H 


H 


H 


CI 


OEt 


c\ i nTi o Qn Vi a t e 

VllL/llV/OL/llClLV/ 


H 


H 


H 


CI 


O-CVCloDTOTwl 


HinVioQnhfltp 


H 

XX 


H 

XX 


H 


CI 


SH 


HinhoQnhjitp 

ill U1HJ 3 L/XXCU.G 


XX 


H 

XX 


H 

XX 


CI 


SMe 


i nVi r* cnTi a tp 
UipilU bpxia LC 


TT 

XX 


XX 


TT 

XX 


CI 

V— 'X 


SEt 


H in Vi o Qn n a tp 

UlJUllvS OLfxxCLL V 


H 

XX 


H 

XX 


H 


CI 

V-/A 


S-cvclonronvl 


tri nh o onh ate 

U 1LJXXVS3 LMlSll w 


H 

XX 


H 


H 


CI 


NH 2 


trinhosnhate 

LX 1 VJ XIV a LSlltXL V 


H 

XX 


H 


H 


CI 


NH-acetvl 


trinhoon Vi ate 


H 

XX. 


H 


H 


CI 


NH-cvclonroDvl 


trinliosnh ate 

vA ILJXXWOLSXXCIXV' 


H 


H 


H 


CI 


NH-methvl 


trinhoonhatp 


H 

XX 


H 


H 

XX 


CI 


NH-ethvl 

x 'ix x Vp* ux jr x 


triphosphate 


H 


H 


H 


CI 


OH 


triphosphate 


H 


H 


H 


CI 


OMe 


triphosphate 


H 


H 


H 


CI 


OEt 
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P 1 

XV 


p 2 

rv 


R 3 


X 1 

yv 


X 2 


v 


LI lpilU bp 11a LC 


TT 
XX 


H 


H 

XX 


CI 

Vvl 


O-p.vp 1 nnrnnvl 
v/ v/ y wiupxupjrx 


trinhn^nhatp 


TT 

XX 


H 


H 


CI 


O-aretvl 


trinhnonhafp 


TT 

XX 


H 


H 

XX 


CI 


SH 


tri r>li n onh atp 


TT 

XX 


H 

XX 


H 

XX 


CI 

v^x 


SMe 


U. IpllU bpi ldl c 


TT 
XX 


XX 


TT 

XX 


CI 

V/l 


SHt 


•H-inh n cnh a t a 


TT 

XX 


H 

XX 


H 

XX 


CI 

V/l 


SJ-fivr1nnmnv1 

O^/jr v/lv/pX Upjr 1 


m nn nn n ncnh n fp 
illUllUpilU opiictl v 


mnnnnhncnhatp 
ixlUilupxiUopilaLw 


rr*i rvn nnli n Qn n atp 

XllUJlUpilU opiIdLw 


H 

XX 


CI 

V/l 




Tnr*Tinn1"inonVi5iTP 
ilXUllUpJUUopiJ.dlC 


m nn r^tWi ncr>Vi atp 
iiiuiiupiiuopiiait/ 


m nn nnh ncnn atp 


TT 

XX 


CI 

V>1 


T^TT-r vr.l nnrnnvl 

l>XX~Vv j wlUUi Up Jr 1 


lilUJUUpilUDpila.Lt» 


m nn nn H n cn h a tp 

IIIL/LIUUIIU opilu-tw 


m onnn n n?nh atp 

111U11U pJULUopJULClLw 


H 

XX 


CI 

V/l 


OH 

v/xx 


VlipilU bp JLldlC 


UipiiUbpildlC 


HinVincnnatp 
uxpiiu opildLC 


TT 

XX 


CI 

V/l 


i>xx2 


Qipnospndie 


Qipnospnaic 


uipnu bpiiaie 


TT 

XX 


C1 

V/l 


i»xx~ujriyiupiupjfi 


uipno spndLe 


UipXlObpilclLc 


ujpnoopiidic 


TT 

XX 


CI 

V/i 


OH 

v/xx 


UlpIlOSpjlalC 


iripnuopiid.Lt/ 


"hri tWi f\ ciVVi o TP< 
IX ip 11U Dpild LC 


TT 

XX 


CI 

V/l 


NHo 

XNXX2 


inpiiu spxidic? 


UipilUopilaLC 


tri n n n cnn n tp 
Li ipiiUopiidlC 


TT 

XX 


CI 

V/l 


"NTT-f vr*1 nnronvl 

xri XX^UjrUlUpiUpjrl 


+1*1 nli f\ cnT» a t p» 
UipiLUopilaLC 


trinVincnhatp 
ix ipuuopuaXG 


tri n n n Qnh atp 

U ipilUopildLC 


H 

XX 


CI 

V/l 


OH 

v/xx 


TJ 
XI 


TT 

XX 


TT 

XX 


F 

x^ 


CI 

V/l 


1XXX2 


XX 

n 


TJ 
XX 


TT 

XX 


T? 

X 


C1 

Vvl 


i>i xx~u y uiupi up y i 


TJ 
XI 


TT 

XX 


TT 
XX 


T? 

x^ 


C1 


OH 

V/XX 


XT 
XI 


TT 

XX 


TT 

XX 


CI 


CI 

V^l 


i>ixx2 


XI 


TT 

XX 


TT 

XX 


ci 
ui 


CI 

V/l 


TsJT-T-r vr 1 nnrnn vl 
iii i vvviuui uu jr i 


XI 


TT 

XX 


TT 

XX 


n 

V>X 


C1 

V-»l 


OH 

v/xx 


TT 

XX 


TT 

XX 


XX 


Rr 


CI 


NH> 

inxx2 


TT 

XX 


TT 

XX 


TT 

XX 


Rr 

XJl 


CI 

V/l 


T0TJ_pvr*1 nnrnnvl 
V/jruiupiupjf i 


TJ 
XX 


TT 
XX 


TJ 
XX 


Rr 

Dl 


CI 


OH 

v/xx 


TT 
XX 


TT 

XX 


TT 

XX 


MTTo 


CI 

V/l 


1NXX2 


TT 

XX 


TJ 
XX 


TJ 

XX 


NTT-, 


C1 

V/l 


NTT-p vn1 nnrnnvl 
i iii ojr t/iupi up y 1 


TT 


H 

XX 


TT 

XX 


x>xx2 


CI 

V/A 


OH 


TT 

XX 


TT 

XX 


H 

XX 


SH 

Oil 


CI 

v>x 


NH 


H 


H 


H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH 2 
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MS. 


R 2 

XV 


R 3 


X 1 


X 1 


v 


acetyl 


TT 
XX 


TT 


H 


n 

Vvl 


NTT-evd fmrotwl 


acetyl 


TT 
XI 


TT 

XI 


XX 


pi 


OTT 


acetyl 


TT 
XX 


XT 
XI 


X7 

X 


pi 


NTTo 

XNXX2 


acetyl 


T_r 
XI 


XJ 
XX 


F 


pi 


XTXJ_p vp 1 onron vl 
lNXX~v y wu jpx kj y x 


acetyl 


TJ 
XI 


IT 

XX 


T7 

X 


PI 


OTT 


XT 


Or* ATA/1 

dUCljl 


u-wwL y i 


H 


n 


NTT. 

1NXX2 




acetyl 


Qr'ATA/i 
aoctyx 


XX 




r\TTT_pvp1 nnrnnvl 


TT j 
XI 


acetyl 


acetyl 


XJ 
XX 


PI 

V>1 


OTT 
wxx 


acetyl 


acetyl 


acetyl 


TT 

XX 


P1 


1NXX2 


acetyl 


acetyl 


acetyl 


TT 

XX 


PI 

V-/1 


in xx~L/y e xupx up y X 


acetyl 


acetyl 


acetyl 


XJ 
XX 


P1 

v^l 


OTT 

VJXX 


inonopixo spndie 


acetyl 


dcctyi 


XT 

XX 


PI 


NH<> 

i>ixx2 


inonopnospnate 


acetyl 


acetyl 


XT 
XX 


PI 

V>1 


i > XX" u y L/iup i up y i 


monopnospnate 


acetyl 


acetyl 


XX 


P1 

Vyl 


OTT 


diphosphate 


acetyl 


acetyl 


XJ 
XT 


PI 
Vvl 


1NXX2 


diphosphate 


acetyl 


acetyl 


XJ 
XX 


P1 

L^l 


in xx-cycioprop yi 


uipnospiiate 


acetyl 


acetyl 


XJ 
XX 


P1 


OTT 


Tjipno spnate 


acetyl 




H 

XX 


PI 


x>xx2 


txipnospnate 


acetyl 


dcetyi 


TT 

XX 


PI 


r^TT-Pvpl r*r*rn"nv1 

1> XX~V/y L/i u p jr I 


iripnospnaie 


acetyl 


acetyl 


TT 

XX 


PI 

Vvl 


OTT 
vyxx 


TT 

XI 


TT 
XX 


XJ 
XX 


TT 
XX 


PI 


1NXX2 


TT 

XI 


TT 
XX 


XT 
XX 


TT 

XX 


PI 


lNXX-cyciuprup y i 


T_T 

XI 


XJ 
XI 


XT 
XX 


H 

XX 


P1 


OH 


H 

X J- 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula VI are prepared, using the 
appropriate sugar and pyiimidine or piirine bases. 
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Y 




wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


OH ; 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


O-acetyl 
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u 1 

XV 


K 


R 3 

XV 


X 1 


v 


monopno spnai e 


TT 

xi 


XI 


TT 

XX 


VJ1V1C 


monopnospnate 


XT 

Jti 


XT 
XI 


XT 
XI 




monopno spna ie 


TT 

xi 


XT 
XI 


XT 

XX 




monopno spna ie 


XT 
XI 


TT 


TT 

XX 


STT 

oxx 


monopno spnaie 


xi 

Xl 


XT 
Xx 


XI 

XX 


OiYXC 


monopno spnaie 


XI 


XT 
XX 


TT 

XX 




monopnospnaie 


XI 
XI 


XT 
Xx 


XT 
Xx 


o-oyi/iupxupyi 


diphosphate 


XI 

xl 


XT 
xl 


TT 
xl 


INX12 


aipnospnate 


XI 

xl 


XT 

xl 


TT 
Xx 


XTXT 

iNXl-aCciyl 


aipnospnate 


XI 
XI 


TT 
Xx 


TT 

XX 


iNxx-i^yciupiupyi 


diphosphate 


XT 
Xl 


XT 
XI 


XT 
Xx 


in Xx-ixic my i 


diphosphate 


XT 

xl 


XT 
Xx 


TT 

Xx 


lNXx-cmyi 


diphosphate 


XT 

xl 


XT 
Xl 


XT 
Xx 


wXl 


diphosphate 


TT 

xi 


XT 

xl 


XT 
Xl 


u- acetyl 


diphosphate 


XT 
XI 


TT 

xl 


XT 
xl 


KJv/lG 


diphosphate 


TT 

xl 


XT 
Xl 


XI 
XI 




diphosphate 


TT 

xl 


XT 
Xl 


XT 
XI 


v^-cyciopropyi 


aipnospnaie 


XT 
XI 


TT 
Xx 


XT 
XX 


on 


diphosphate 


XT 
Xl 


XT 
XI 


XT 
Xx 


oivie 


diphosphate 


XT 
Xl 


XT 
XI 


TT 
XI 


OXIL 


diphosphate 


XI 

xl 


XT 
XI 


TT 
XI 


o-cyciopropyi 


triphosphate 


XT 
Xl 


XT 
XI 


TT 
XI 


INX12 


tnpnospnate 


XT 
XI 


XT 
Xx 


TT 
Xx 


7sJTT-nrf»tv1 
IN Xx-clUC iyi 


tnpnospnate 


XT 
XI 


XI 
Xx 


TT 
Xx 


iNix-oy uiupi up y i 


triphosphate 


XT 
Xl 


TT 
xl 


XT 
Xx 


lNXi-iiiuuiyi 


triphosphate 


XT 
Xl 


TT 
XI 


XT 
XI 


iNXi-cmyi 


triphosphate 


XT 
Xl 


XT 
XI 


XT 
XI 


OTT 
vJXx 


tnpuospnate 


TT 

Xl 


XT 
XI 


XT 
Xx 




triiYhosTvh ate 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


O-acetyl 
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pi 


K 


fc 3 

Xv 


X 1 


v 


LnpnospnaLe 


TT 
Xl 


XI 


TT 


OXi. 


iripnospnaie 


TT 

xl 


XT 
Xl 


TT 

XI 


oivxc 


tripnospnate 


TT 

xl 


TT 

Xl 


TT 

XI 




triphosphate 


TT 

rl 


TT 
Xl 


t_t 

XI 


o-cyciopropyi 


monopho sphate 


monopnospnaie 


moiiopno spnaie 


TT 
XI 


1NX12 


monop no spna ie 


tvi rtn At% n a cr\ n OTA 

inono pno spnaie 


xnonopnuspndiC' 


TT 

XI 


lNxi-i/yuioprupyi 


monopnospnaie 


rnonopnospnaic 


inonupnQspnaie 


TT 

XI 


OTT 


diphosphate 


aipnospnate 


ntT^rl/>cmT*l OTA 

Qipno spnaie 


XT 
XI 


NTT-, 
1NX12 


diphosphate 


aipnospnate 


Qipno spud tc 


TT 
XI 


iNxi-oyciuprupyi 


diphosphate 


diphosphate 


Qipno spnaie 


TT 
Xl 


\Jxl 


triphosphate 


triphosphate 


tnpnospnate 


TT 
Xl 


iNxl2 


triphosphate 


tnpnospnate 


tnpnospnaie 


TT 
XI 


iNxi-uyt'iopropyi 


triphosphate 


tnpnospnate 


mpno spnaie 


XI 


OTT 
yjxi 


TT 

xl 


TT 

xl 


TT 
Xl 


X* 


MTTa 


TT 
XI 


TT 

xl 


TT 

xl 


T? 
r 


in xi-cy cioprop yi 


TT 
11 


TT 

xl 


TT 

xl 


X* 


Uxl 


TT 
ti 


TT 

xl 


TT 

xl 




INxl2 


TT 
H 


TT 

xl 


TT 
Xl 




xH xi-cycioprop y i 


TT 
ll 


TT 
Xl 


TJT 
XI 


r 1 ! 


OTT 

kJxx 


TT 
XI 


TT 
Xl 


tt 

XI 


X51 


1NX12 


TT 

Xl 


TT 

xl 


xl 


T*r 
X3l 


TNXi-i/yoioprupyi 


TT 

JnL 


TT 
H 


TT 

xl 


x5r 


OTT 


TT 
XI 


TT 

Jn. 


TT 
Xl 


XTTT~ 
1NX12 


INX12 


TT 

xl 


T_r 
xl 


xl 


INX12 


iNxi~t/yoiopropyi 


TT 
Xl 


TT 

xl 


TT 
XI 


INX12 


OTT 


TT 
XI 


XI 


rr 

XI 


<5TT 
on 


TSJU. 
inxj-2 


rr 
xl 


TT 
Xl 


TT 

XI 


on 


NTT-p vp 1 n"nTT4T>v1 


xl 


TT 
Xl 


T_r 
XI 


CTJ 
OXl 


OTT 
kJxx 






H 

XX 


H 


NH 2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 
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Jv 


Jv 


R 3 
Jv 


X 1 


v 




XT 
XT 


R 

XX 


V 

X: 


NRo . 




XI 


R 

XJL 


V 

x^ 


T^R— r*\//*lATYrfvr>v1 
i> lx~\sj V/iupi \jy y i 


dV/Ciyi 


XJ 
XT 


R 


X 


OR 


R 

XX 


aL/Ciyi 




XX 


NRn 


R 


aL/Ciyi 


OL/Ciyi 


R 

XX 


^R-pvr»1 nnrrvn vl 
i^xx i^viujLJiwpyi 


R 


d-t/ciyi 


aL>ciyi 


R 

XT 


OR 

i 


acetyl 


aCCiyi 


aCCiyi 


R 

XT 


XNXT2 j 


acetyl 


acetyl 


aCCiyi 


R 

XT 


in xr-cy ciopropy i 




auciyi 


sipfttvl 
dvuiyi 


R 

XX 


OR 
wxx 


tti rtn f\T\ ri r\ ct% Ti Ck 
IllUilUpilUopild.LC/ 


duciyi 


aCCiyi 


tj 

XT 


NR-> 
LSxl2 


inonopnospnate 


acetyl 


dceiyi 


R 

XT 


in xr-cy t/iopxup y i 


mOIlOpilOSpilal6 


acetyl 


acciyi 


R 

XT 


OR 


uipnospnate 


acetyl 


acetyl 


XX 
XT 


1NXT2 


oipnospnate 


acetyl 


acetyl 


XX 
XT 


in xx-cyciopr opyi 


aipno spna te 


acetyl 


acetyl 


R 

XT 


rxu 

\Jxx 


tritYhnQtYhflfft 


HWWlY 1 


acetyl 


H 


± ^xx^ 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula XH1 are prepared, using the 
appropriate sugar and pyriinidine or purine bases. 




OR 2 OR 3 

5 (xm) 

wherein: 



R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


0 


Hypoxanthine 
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R 1 


R z 

XV 


R 3 

XV 


R 6 


X 


Base 


TT 


TJ 
XX 


TT 

XX 


Y./X XJ 


O 


2 4-0- 

1 v/ 

Diacetvlthvnxine 


H 


H 


H 


CH 3 


0 


Thymine 


XT 
XX 


XX 
XX 


TJ 
XT 


CTT* 


0 


V-»Jr WJOXIXC 


H 


H 


H 


CH 3 


0 


4-(N-mono- 
acetvl vto^ne 


TT 

XX 


w 

XX 


XX 


VsXXJ 


0 


diacetvl^cvtosine 


H 


H 


H 


CH 3 


0 


Uracil 


XX 
XX 


XX 
XT 


TT 

XT 


PTTq 


0 


S -T^l 1 1 nrm 1 r a ri 1 

J-X lUUiUUidVll 


XX 

xt 


XT 
XT 


TJ 
XT 


TTTi 


s 


2 4-0- 

*#j"T— W 

Diacetyluraci 


IT 
XX 


XX 


H 

XX 


vyxxj 


s 


TTvnox an thine 


XX 
XT 


XX 


TT 

XX 


err* 


s 


2 4-0- 

A»j*T— V/ 

D i ace tvl th vm i n e 


H 


H 


H 


CH 3 


s 


Thymine 


TT 
XX 


XT 
XT 


XJ 
XT 


PTT 




Vv Jf lUaXIXw 


H 


H 


H 


CH 3 


s 


4-(N-mono- 
acetvHc vto sine 


TT 

XX 


TT 

XX 


TT 

XX 


V^AXj 


s 


4-flSf N- 

diacetvnevtosine 


H 


H 


H 


CH 3 


s 


Uracil 


XT 
XX 


XJ 

XX 


TT 

XX 


PTTt 

V-/XT 3 


s 


S -PI n nrnn r a ni 1 


monopnospiidie 


XJ 

XX 


TT 

XX 


V>J.X 3 


0 


2 4-0- 

Diacetyluracil 


xnuxiup iiu bp IldlC 


TJ 

XX 


XX 


VfAX j 


0 


Hvnoxanthine 1 


niuiiop no apii die 


XT 


TT 

XX 


Vw/X J. 3 


0 


2 4-0- 

Diacetvlthvm 

A/lUVWt T im Till 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


m ononho snhate 


H 


H 


CH 3 


0 


Cytosine 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 
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P 1 

iv 


K 


IV 




v 


Base 


iuonopnospnaie 


TJ 

xi 


XJ 
XI 


pXT^ 


n 


Hi appt"v/l^Pvtf>QiTiP 


monophosphate 


H 


H 


CH 3 


0 


Uracil 


IUUUUpxIUopiIalC 


XT 
n 


XX 


PTT, 


V-/ 


^ _X?1 1 1 riTYYi irci Pi 1 


monop no spndie 


xt 

XI 


XJ 
XI 


v^Xl3 




Diacetyluracil 


JJiUllOpilOSpilaLC 


TT 

xl 


XT 
Xl 


pTT„ 
V^Xl3 


e 
0 


xiypoxaniniiic 


monop no spna le 


Xl 


XT 
Xl 


pit,, 


c 
0 


T11 ji p pf vl t ri vm 


monophosphate 


H 


H 


CH 3 


s 


Thyinine 


monopnospnaie 


TT 
Xl 


XT 
Xl 


v^xx3 


Q 
0 


i^yiosino 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl jcyiosine 


monopnospnaie 


TT 

xl 


XT 
Xl 


LJn.3 


c 


/I /XT XJ 


monophosphate 


H 


H 


CH 3 


s 


Uracil 


monopnospnaie 


TJ 
Xl 


XT 
Xl 


PXT^ 
V^Xl3 


Q 


j -r 1 uorouxdcu 


oipnospnate 


TT 
Xl 


XT 
Xl 


^>Xl3 


r\ 
\J 


Diacetyluracil 


cupnospnaie 


xt 
xl 


XT 
XI 




r\ 
\j 


XTa jt^ iw Q fi T ri 1 ti f* 

nypoAdniniiic 


oipnospnate 


XT 

xl 


XT 
Xl 


V^Xl3 


r\ 


xj 1 due ty 1 ixiy xiiixiC/ 


diphosphate 


H 


H 


CH 3 


O 


Thymine 


cupnospnaie 


T_T 
Xl 


XT 
Xl 


pu 
1^x13 




v-ryiosme 


diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 

o/>£34-\ ri rf/^\ cm A 

aceiyi ^cyioame 


/4ir^Hr\cr\Vi off* 

aipiiOopxiaic 


XT 
XI 


XT 
XI 


PXT. 

v^xi3 




Hi acfttvl^p vtpiQin p 


diphosphate 


H 


H 


CH 3 


0 


Uracil 


H inhrtoxYh atft 


H 






0 


^ - T^lunroTirari 1 


diphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluracil 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


H i nh n <mh a t p 


TT 

xx 


H 


CHa 


s 


Hvooxanthine 


Hinhnonhafp 
LiXpxiL/DpiiaL^ 


TT 

XX 


H 

XX 


CHa 


s 


2 4-0- 

Diacetvlthvm 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


di"nhosnhate 


H 


H 


CH 3 


s 


Cvtosine 


trinTm<?nh afp 


H 


H 

XX 


CH 3 


o 


2,4-0- 

Diacetyluracil 


tr*inVi n ct>Vi si t*» 
Li ipiiu opiid L C 


TT 

XT 


H 

XX 


CHi 

wXX3 


o 


TTvnnv an t Tii n p 

x x y p v/^v cixx uxxu v 


Li ipiiu&pxicuc 


TT 

XX 


TT 

XX 


CHa 


o 


2 4-0- 

Di acetvlthvmine 

A/lUVVIt J XUX yiiXLLLW 


triphosphate 


H 


H 


CH 3 


0 


Thymine 


tiH n h n on Ti 5i tp 


XX 


H 

XX 


CH 3 


o 


Cvtosine 


triphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 

a r» pfvl^p vt n<3in p 

CiLy Vl jr X / w jr LUoiliv 


UipilO Sp UdlC 


TT 

XX 


TT 

XX 


PTTo 

^Xx 3 




di acetvl i c vto sine 


triphosphate 


H 


H 


CH 3 


o 


Uracil 


trTnVinQfVhptp 

UL JLL/llVJoJUllClLt/ 


H 

XX 


H 

XX 


CHt 

VXXJ 


o 


5 -Fluoro uracil 


"fTlTlTincrVriatp 
Li ip iiU O jJJJLcl I W 


XX 


H 

XX 


CH* 

Vxx X3 


s 


2,4-0- 

Diacetyluracil 


liipilUopjLia.lv 


XX 


H 

XX 


CHq 


s 


Hvnoxanthine 

iiyyVJAai mill lv 


tri Vi a ctVKi a f a 
Li ipiXUapiia.Lv 


TT 

XX 


H 

XX 


CHa 


s 


2 4-0- 

Diacet^lthvmine 


triphosphate 


H 


H 


CH 3 


s 


Thymine 


trinhnotYha tp 

Li ipiiLsopiKllV 


H 

XX 


H 

XX 


CH* 

v>x x^ 


s 


Cvtosine 

V_/ ¥ VVUilliv 


tti nn nnh n <:n}i a t p 
lxiuiiu pnu opxicii v 


m nn nn Vt n onh pi tp 

XXiVJ LL\J LJ LL\J opXid Iv 


rnnnnnhn^rnhatfi 

XLivSXiVJ UilUOL/UCllv 


CFa 
v^x 3 


o 


2,4-0- 

Diacetylnracil 


m nn nn Vi n cnh tp 
XilUilUpixU opilaLv 


m nn nnli n <mTi atp 

XlXUllUpilU opiia i v 


m nn nn hncn Ti atp 

IXlUliUpiiU op iiO.Lt/ 


CF^ 


o 


T-Tvnoxanthi n e 


mnn nWriocTVriJjtp 
ixiuiiupiiu opiiax v 


m nn nnVi n cn h atp 

IXlLJIiL/pillJopXiaXV 


m nn nn h n onh atp 

XilVJlXL/pXlLJ O piiClL V 


CFa 
v-/X 3 


o 


2 4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


Cytosine 
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pi 

XV 


K 


R 3 


R< 

XV 




DaSC 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


4-(N-mono- 

o /-» iWf*^ T^f\ PIMP 

acetyl jcytosine 


monopnospnate 


■mi A«%n /\Ar\n OTA 

monopnospnate 


monopnospnate 


v>X , 3 


r\ 
\j 


uidceiyi ^ cytokine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


O 


Uracil 


monopnospnate 


monopnospnate 


monopnospnate 




d 

yj 


3 - r luoro uracil 


monopno spnate 


monopnospnate 


monopnospnate 




c 


Diacetyltiracil 


monophosphate 


monophosphate 


monophosphate 


Lr3 


C 


xiyp o xantnine 


monophosphate 


monophosphate 


monophosphate 


v^r3 


o 
o 


jjiacc lyiinyniinc 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 


monophosphate 


monopnospnate 


monopnospnate 


vJT3 


o 
o 


n-jn 

v^yiosme 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acetyl jcytosine 


monophosphate 


monophosphate 


monophosphate 


Ut*3 


c 
o 


/! /TvT XT 

aiacetyi jcytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monopho sphate 


monopnospnate 


monopno spnate 


L/X l 3 


c 


j-x 1 luoro uracil 


acetyl 


acetyl 


acetyl 


CF 3 


0 


4-(N,N- 

oiacetyi jcytosine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

w -« rt /i+x rl 1aii4aoi a 

oiacetyi jcytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyi 


o 


4-(N,N- 

rl i q tf* \/1 ^r* \rfr\ cin 

uiaL/CLy i ^cy LU blllC 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyi 


s 


4-(N,N- 

uiaccLy i j^y lUoinc 


H 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


XI 
XI 




H 




o 


6-O-acetvl 
guanine 


H 


H 


H 


CH 3 


0 


8-fluoroguanine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


XT 


TT 

xl 


TJ 

XT 


PTTo 

V^XT3 




glial II LLC 


TT 


T_T 

XT 


TJ 
XT 


v^XT3 




fi-fN N-di acetvlV 
aHenine 

BUwim tw 


H 


H 


H 


CH 3 


0 


2-fluoroadenine 


TT 

xl 


TT 
XX 


XT 


PTT 




O "Xl UUXUaUCXlillC 


TT 
Xl 


T_T 

XI 


TT 
XT 


PTJ\ 
V^XT3 




9 R-Hifhinrn- 

adenine 


rj 

XT 


TT 
XT 


TJ 
XT 


PTTo 
V/XT3 


0 


dAXCXIXIlO 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl> 

m lQfiinp 

guaiiinc 


TT 

H 


TT 

xl 


IT 

XT 


PTT, 
v^XT 3 


Q 


glial IIJIC 


H 


H 


H 


CH 3 


S 


8-fluoroguanine 


TT 
XT 


TT 

xl 


IT 
Xl 


PTT 


q 


guaxxine 


TT 

xl 


TT 
Xl 


IT 
XI 


PTT^ 
v^XT 3 


q 


O-^lN yVH -IXlaUCiyi 1 
nHpninp 


H 


H 


H 


CH 3 


s 


2-fluoro adenine 


TT 

xl 


IT 

xl 


TJ 
XT 


pTJ„ 
v>XT3 


q 


52_TTnrtTrtaHpniTip 1 


TT 

xl 


TT 
Xl 


TJ 

XX 


PTJ„ 
^XT3 


q 


9 R-diflimm- 

ZjO-u-iiiuoru- 
adenine 


TT 

xl 


IT 

Xl 


TJ 
XT 


PTTo 

V^XT 3 


q 


dUCLUIlC 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 

mi am tip 
glial imc 


monopnospnate 


TT 
Xl 


TJ 

XT 


PTJ„ 




O-W-avCiyi 
oiinniTiP 

gU-Cll H 1 It/ 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monopno spnaie 


TT 
XI 


XT 


\-»XT3 


0 


omnrinp 
glial U IIP 


monopnospnaie 


TT 

XT 


TJ 
XT 


v^XT3 


yj 


VJ-yJ.^1 ,XN "UlaVvl y I y 

adenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 



173 



WO 01/90121 PCT/US01/16671 



R 1 


R 2 


R 3 

JLV 


R 6 


x 


Base 


m nn rvnVi n cnV\ off* 

IliU JXvJpiLU ojJ LlalC 


XT 

JLi 


XX 


wXXJ 


O 


2 8-difluoro- 

x*}V> uuiumv 

adenine 


m on nnh o *?t> n atp 

JX1V/JJLVJ L/HV OUUAIW 


H 

JUL 


H 


CH 3 


0 


adernne 

>*\ Ivl 1 1 1 « W 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
euanine 


m nnorVh n <rn n atf* 


1-1 


H 


V/llj 


s 


6-O-acetvl 
enanine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoro guanine 


m nn rvnh n cnli ntp 

JJLLv/ llVjp JJAJ op llu Lt/ 




H 

XX 


OH, 

V_/A XJ 


s 


OTiatiine 


m nn nnVi o onli 5i t 

i iivsiiup ixu op JiaiVy 


j. j. 


H 

XX 


CH^ 


s 


6-fN N-diacetvlV 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monnnVtncnliatp 
XI1U JULUp JLiVJ op 11a LO 


XI 


XX 


v.^ii-3 


s 


8 - fluom adeni n e 

0 jx iiv/i \j avi vjuj 1 1 vv 


mouopno spna te 


XX 
XX 


XJ 

XX 


v^iJ.3 


c 


^ 9 O "villi UU1 VJ 

adenine 


lIlUllupjJ.Uopilalvv 


XI 


XX 


wXX3 


c 


aHftninft 

a vi vj ijii w 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
mianine 


vupiiu opiJLaL Vv 


XI 


XX 


V^XXJ 


0 


6-O-acetvl 
euanine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine . 


fliiVhrtcrWiQlva 
iJUpjJlUopilu.Lv/ 


XX 


XX 


v^xx 3 


0 


Alanine 

&IW1 IXIXw 


Hinh n<5nli afp 

viipii u op J ia Lw 


H 


H 


CH 3 


0 


6-(N N-diacetvlV 
adenine 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroaderiine 


vJipXlU opXIa LC 


IT 

XX 


H 

XX 


UI13 


0 


8-fluornadenine 

VJ X1UVJ1 VJOVLWJlJJJVv 


vjipiiu opua lc 


H 

XX 


XX 


V-/X Xj 


0 


2 8-difluoro- 
adenine 


diphosphate 


H 


H 


CH 3 


0 


adenine 


diphosphate 


H 


H 


CH 3 


S 


2-(N^-diacetyl> 
guanine 
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R 1 

JLV 


R 2 


R 3 


R 6 


X 


Base 


HirYhrtQiVhatp 


XX 


H 

XX 


CH 3 


s 


6-O-acetvl 
mjanine 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


diiVh osnh ate 


H 


H i 


CH 3 


s 


guanine 


HinhnorVhatft 


H 

XX 


H 


CH3 


s 


6-(N,N-diacetyl)- 
adenine 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


Ul UliU Oyiidlv 


W 

XX 


H 

XX 


CH 3 


s 


8-fluoroadeiiiiie 


LLip JiU op lia LC 


FT 

XX 


H 

XX 


V>XXJ 


s 


2 8-difluoro- 
adenine 


H itVh n orVh ji fp 


H 

XX 


H 

XX 


CH3 


s 


adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
enanine 


LnpiLO Sp JULd L c 


XX 


XX 


V-/XX3 


0 


6-O-acetvl 
guanine 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguaiiine 


U lpiJLU op lid. LO 


XX 


XX 


CHi 


0 


piianine 

c*\Am ill 


tri "n Vi n qt>Vi a t p 
li ipuvjopiiaiw 


H 

XX 


H 

XX 


CH 3 


b 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


llipilUopilalC 


XX 


XX 


v-fXXj 


0 


8-fluoroadenine 


triphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N > N-diacetyl)- 
guanine 


U lpJLLU opilalC 


xx 


XX 




s 


6-O-acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


trrnVincnlifitp 

LL ipjLLwopilCLLw 


H 

XX 


H 

XX 


CH 3 


s 


guanine 


triphosphate 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


trinhosnh ate 


H 


H 


CH 3 


s 


8-fluoroadenine 


frinhosnhate 


H 

XX 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


trinh osnh ate 


H 

XX 


H 


CH 3 


s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyi> 
guanine 


m nn nnh n Qnh ate 

lilUliVJLrilVJOLTLlCllw 


m on onh n snhate 

lllUXlVr^/llVs kJ|/U4H.w 


mononhosnhate 


CF 3 


0 


6-0-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


tn nn rvnVt n Qn Vi a t ft 


m o n nnVi o qtjIi ate 


mononhosnhate 




0 


guanine 


mnnnnhnQnViatft 

IIIUIIW Ls 1HJ Op 11 CI I V» 


m ononhosohate 

111VJ llwUiiv JUllti 


mononhosnhate 




0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-fluoroadenine 




m nn nnVi n snTi ate 


m ononhosnhate 

iliVJJ.lv UilU LJ Ull uvv 


CFi 


o 


8-fluoroadenine 


mUuUpiiU apilatC 




mononhosnhate 

iiiv/iiupiiv/OL/iiavv 


CF* 


o 


2 8-difluoro- 
adenine 




m nn nnh n <;nh ate 


mononhosnhate 


CFi 


o 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
guanine 


rn nn onh o snh at e 

iJJLUiJLVJUJJLVJ O UXIOIL W 


mononhosnhate 


mononhosnhate 


CF 3 


s 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluorogiianine 


rn nn nrYh nsnh ate 

llllMlvSLsllVyOL'llCllw 


m on ooho snhate 


mononhosnhate 


CFi 


s 


guanine 


m onoohosnhate 


mononhosnhate 


monophosphate 


CF 3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


m onnnh n snh ate 

lli.v/ll\J^Jll\_/OJ/.I-l.CH.w 


mononhosnhate 


mononhosnhate 


CF? 


s 


8 -fluoroadenine 


mononhosnhate 

1X1 UX1 Up 11 V~r OJJ 11 CH. V 


mononhosnhate 


mononhosnhate 

xxAV/AxV k/AJLV-/ lj L# IliiliV 


CFi 


s 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 
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R 


R 


K 


£v 




Base 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 1 



Alternatively, the following nucleosides of Formula XIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



wherein: 




Base 



R 1 


R 2 


R 6 


X 


Base 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


0 


Hypoxanthine 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


0 


Thymine 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


0 


Uracil 


H 


H 


CH 3 


0 


5-Fluorouracil 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


CH 3 


s 


2,4-O-Diacetylmymine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosin 



177 



WO 01/90121 PCT/US01/16671 



-pi 
K 


R 


XV 


Y 


JDaaC 




TT 

H 


pTT 


c 


A_fNT "W-Hiflppfvl^PvtAciTiP 
*t \XN 5 xN Vlldeciyi ^ v/ jr lUolXLC 


TT 


TT 

H 


1^x13 


Q 
O 


TTro<"*i1 
Uldl/11 


TT 

ri 


TT 

xl 


V/X13 


C 


S -PI i i nr ai irfl cA 1 

J X 1 LIAJX U Ul AvlJl 


rnonopnospnate 


TT 
XI 


V-/X13 




9 4— O-Diacetvl uracil 

Z/j 1 \— / iJltlwv L Jr 1 Ul dull 


monophosphate 


TT 
XI 


1^x13 




T-I vn n y an th i n ft 


monophosphate 


TT 
±1 


vvXl3 


n 


^5*t**V/ JL/lCl^wLjr lUi y 111 


monophosphate 


TT ! 
XI 


v>xl3 


r\ 


inyiiiiiic 


monophosphate 


TT 


pu 
VvXl3 




v^yiuoiiic 


monophosphate 


TT 

xl 


PTJ„ 
UX13 




*r~ 11N XXlUllU dL/Ciyi^L/jr LU jlilv 


monophosphate 


TT 

xl 


pT_T 




/t-fNJ "M_Hi uppfr/l^pvt ac 

*T"I IN 9 XN VllClL/Cljrl ^ v/ jr LUo 


rnonopnospnate 


TT 
XI 


1^X13 


0 


wioVli 


monophosphate 


TT 

xl 


PTT„ 
L/X13 


n 


^ _171 n or at 1 fn pi 1 


monophosphate 


TT 
H 


pTT 


c 
0 


Z 5 ^VJ-xJlaCeiyiUldell 


monophosphate 


TT 

xl 


pu 
CH3 


c 
0 


riypoAdnuuiic 


monophosphate 


TT 

xl 


prj 

LrXl3 


c 
0 


z. j*r" VJ "i/i doe ty 1 uiyni 


monophosphate 


TT 

xl 


pu 
UXI3 


c 


inyniiiic 


monophosphate 


TT 

xl 


PTT 
UXI3 


c 
0 


PWrfrocin^ 

v^yiosiiic 


monophosphate 


TT 

xl 


PTT- 

V^X13 


c 

0 


A-fNT-m ati a- p ptvl 1 f*vf a qi n p 


monophosphate 


TT 

xl 


PTT„ 


0 


A-^\T "NT-Hiapptvl^PVtAciTip 

*T"^1N ,JL>I "UldVCiy */^y HJolllw 


monophosphate 


TT 

xl 


PU 


c 
0 


Uracil 


monophosphate 


TT 

xl 


PTJ 
L/XI3 


c 
0 


^ T7lTtrYrAiTr£>f*"i1 

j ~x iiioro uidoii 


diphosphate 


TT 
ti 


pu 
UX13 




^j*t~ V-/ ™ i/i du c ty 1 ui dun 


diphosphate 


TT 

xl 


PJT 

v>Xl3 




TTvn ay 51 ti t Vnn p 

Xiy |J k/A.dll U.1111C 


diphosphate 


TT 
Xl 


V_/Xl3 


0 


9 4-0-T^iacptv1trivrrii"np 


diphosphate 


TT 

xl 


UXI3 


VJ 


1 ny iiiiiic 


diphosphate 


TT 

xl 


pTT 

VxXl3 


n 


{~*\rt ci n a 
V^yiUolilw 


diphosphate 


TT 

xl 


V^Xl3 


n 

VJ 


A- ^KT-m ATI A- Q P pfvl^ f*vt A C1TTP 
*r~ ^TN "lllUllU dL/C iy 1^ y DlUC 


aipnospnate 


TT 
Xl 


^1x3 


n 


A—rKT ^-^iarptVnpvtAciriP 

*t lli } X^t ^Xlclv/t'Ljr 1 J\sj lUaliiw 


(\ itih n crin ate 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


CH 3 


0 


5-Fluorouxacil 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 
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R 1 


R 2 


R 6 


X 


Base 


diphosphate 


H 


CH 3 


s 


Hypoxanthine 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


diphosphate 


H 


CH 3 


s 


Thymine 


diphosphate 


H 


CH 3 


s 


Cytosine 


triphosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


triphosphate 


H 


CH 3 


0 


Hypoxanthine 


triphosphate 


H 


CH 3 


0 


2,4-O-Diacetyllhymine 


triphosphate 


H 


CH 3 


o 


Thvmine 

JL JUL J Al 1 II IV 


triphosphate 


H 


CH 3 


o 


Cvtosine 


triphosphate 


H 


CH 3 


o 


4-fM-mono-acetvDcvtosine 


triphosphate 


H 


CH 3 


o 


4-fN N-diacetvl^cvtosine 


triphosphate 


H 


CH 3 


o 


Uracil 


triphosphate 


H 


CH 3 


0 


5-Fluorouracil 


triphosphate 


H 


CH 3 


s 


2 4-O-Diacetvlnracil 


triohosohate 

^A- 41/HV IT * ^^^^ 


H 


CH 3 


s 


Hvnoxanthine 


triphosphate 


H 


CHt 


s 


2 4-O-Diacetvlthvmine 


triphosphate 


H 


CH 3 


s 


Thymine 


triphosphate 


H 


CH 3 


s 


Cytosine 


monophosphate 


monophosphate 


CF 3 


0 


2,4-O-Diacetyluracil 


monopho sphate 


monophosphate 


CF* 


o 


Hypoxanthine 


monopho sphate 


mononhosDhate 




o 


2 4-O-Diacetvlthvmine 


mononhosohate 


monoriho snhat e 


CF* 


o 


Thvmine 


monophosphate 


monophosphate 


CFi 


o 


Cvtosine 


monophosphate 


monophosphate 


CF 3 


0 


4-(N -mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


0 


4-(N,N--diacetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetvluracil 


monophosphate 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 
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K 


R 6 

Xv 


Y 


DaaC 


munupno bp na le 


nionopnu spna ic 




55 


PvtOQITIP 
V_ ' j tWDJLLLw 


lUULLUpilUiipilaLe 


IIlUIlUpilU bp na LC 


v^j/3 




on n- a cpfvl ^ c vtn qi ti p 


JUUilUpilUc>piLctLC 


XLLUIlUpiiU op liaise 




0 




monupno spnaie 


monopnu spnaic 




s 


TTr?if»i1 


monop no bp Dale 


inonopno spnaic 


UT3 






acetyl 


acetyl 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


vvl*3 


c 


^-^iN^tN'-uiaCctyi ^cyiosinc 


acetyl 


acetyl 


2-bromo- 

vinvl 

V JLUJf 1 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


2-bromo 
vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




5 (XV) 



wherein: 



R 1 


R 6 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


0 


Hypoxanthine 


H 


CH 3 


0 


2,4-O-Diacetylmvmine . 


H 


CH 3 


0 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


0 


Uracil 
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w 1 

XV 


n 6 

XV 




Hsicp 


TT 

Jtl 


^rl3 


O 


5 - Fluoroiiracil 


TT 
H 




Q 
0 


9 4-.0-Tjiacetvluracil 

^» j*t^V/ J-/X Ciw v t jr x i*x Hvii 


TT 
XI 


v^ri3 


c 


TT vn o y anthi ne 

X AY W UA CU.1 LI 1 1 Uw 


TT 
Jtl 


v^ri3 


s 


2 4-O-Di acetvltTivniine 


TT 
±1 


CTT^ 


c 


Thvirrine 


TT 

rl 


V->ri3 


Q 


V^Jr VVJOXJLLw 


TT 

rl 


v>ri3 


C 


4- rNT-TTi nn o- ac etvl i c vto sine 

t 111 XlXV/XXvJ U-VWtjr X JUj tv/isXXXW 


TT 

rl 


v>rl3 


c 


A-fXT T^-Hiflrptvl^p.vtn^inf* 

*r ^TN 5 1>I ~ U.1 dv/C* tjr W-' OxxXw 


TT 

rl 


v^ri3 




T Tthpi 1 

UJLoivll 


TT 

rl 


/^TT 

CJCI3 


c 


*5 -171 n nrni 1 rfl p 1 1 

J 1 lUAJlUUXCHrXX 


monopho sphate 


L/H3 


n 


9 Zl-OJrVapptvliiTfipil 
£ , *+- v/ "x-/l<*u c l jr 1 ui civil 


monophosphate 


Crl3 


n 


T-Tvn r^Y ntitTii n p 

liypUAaUUiillw 


monophosphate 


r»TT 
CH3 


n 


A 9 4 +~\-/ - A-/l£lL/CUjf lixijrxxxxxxw 


monophosphate 


prr 
L/H3 


r\ 


1 nyijjLiiic 


monophosphate 


V^xl3 






monophosphate 


pu 
CXI3 


n 


A«.PM"_rn rvnn- 51 pptvl^P vtnQin P 
4 1 IN "lilUilv avw l V J ) j LVJoXXXw 


monophosphate 


i^TT 

1^X13 


n 


A_fW ^-HlJIPPtvl^PVtOQlTlP 
^t-^IN _ ixl<*owijr x^k/ y ivroixits 


monophosphate 


V^ri3 


n 


T TtjipiI 


monophosphate 


pTJ, 
V>XT3 


n 


^ 1 1 nfAi irfl Pi 1 

J "*X7 1 Uv) X \J UX Ci w X 1 


monophosphate 


L.Jn.3 


c 


9 4-O-T^inpptvlnrPiPil 

X» j" V,/ -L-'ICIV w l Jr 1 UX CiV/XX 


monophosphate 


v^rl3 


c 

0 




monophosphate 


CH3 


c 

0 


9 A-0-T*jinpptv1tTivTTii'np 

,*r \J~XJ law w Ijr 1 U.1 jr xxxxxi o 


monopno spnaie 


pH 


c 

0 


TVivminp 

X 11 YXXlllXt/ 


monopnospnate 


pu. 


s 

0 


vtn<?in p 
v^/ y iv/dxxxv 


monopno spnaie 


pu. 


c 

0 


4-.rM-m on o-acetv1 1 c vto sine 


monopno spnaie 


pu. 


Q 


A^pnt T^-diflcetvl^cvtosine 


monophosphate 


pu„ 


C 


LJiaivii 


monophosphate 


pu^ 


q 


*i -T71n nroi i ra pi 1 
j ±7 1 wivji w ui axvxx 


dinhosohate 


CH3 


0 


2,4-O-Diacetyliiracil 


diphosphate 


CH 3 


0 


Hypoxanthine 


diphosphate 


CH 3 


0 


2,4-O-Diacelylthymine 
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R 1 


R 6 


X 


Base 


diphosphate 




0 


Thymine 


dinhosohate 




0 


Cvtosine 


dinhosDhate 




0 


4-(N-mono-acetyl)cytosine 


dinhosnhate 


V^A Aj 


0 


4-(N N-diacetvDcvtosine 


H itih osnh a te 

VAX L/ XX v/ O LAXX OX V<* 




0 


Uracil 


dinho soh ate 




0 


5 -Fl uoroiiracil 


dinhosnhate 




s 


2 4-O-Diacetvluracil 


di nh osnh ate 


V>"A J. J 


s 


H vdox anthine 


dinh osnh ate 


CH 3 


s 


2.4-O-DiacetvlthYmiiie 


H i nVi o orth a te 

VAX LsXA vOJ^/JUO L w 




s 


Thvrnine 






s 


Ovtosine 


IriiiiinQrinatP 




0 


2 4-O-l^acetvliiracil 


tri nh n stYh a tp 

la il/XXVJolaxxcllv' 


V-'X.Xj 


0 


H vTiox anthine 


triTVhn^mVi ate 


wxxj 


0 


2 4-O-DiaceWlthvmine 


trinhn^'nli ate 

U XL/XXVsOL/XXCLLVv 




0 


Thvmine 

JL. 1AJ 1 1 1 1 1 


rri tin o QT\Vi a tp 
IaaPaavJo^aacHw 




0 


f^vtocsine 

v^ y luoiiiv 


f \ n O CT"\Vl OTP 

U. 1 UilU q L/iAa I v 


\~r± 13 


0 


4- rW-rn n nn-a eetv! ^evto<;i "ti e 


tri rih o^iti ri ate 

Li 1 U1J.VU LJAAClLVv 


V-/XX3 


0 


4-fM N-diacetvDcvtosine 


Irinho^TYhate 


CH3 


0 


Uracil 


trinhosnhate 

IA X L/ AAvO L/AAXl l>W 


CH3 


0 


5-Fluorouracil 


tri nh o snh ate 

LA 1 L/ AAVJ O L/liti LV»> 


CH 3 


s 


2.4-O-DiaceWluracil 


trinhnQrVhate 


V^XX3 


s 


H vnox anthine 


tri nil n qti n a tp 


VxXx>3 


s 


2 4-O-Diacetvlthvmine 


trinhn^nhatp 


V/XXj 


s 


Thvmine 


tri n h o snh ate 

la lx\j oyua t vv 


CH 3 


s 


Cvtosine 


m ononho sohat e 


CFi 


0 


2,4-O-Diacetyluracil 


m onooh o sohat e 

xxxvsaavj 1 uiiujyiiaiw 


CFi 

v>-X 3 


0 


Rypox an thin e 


m on on h o <?nh ate 


v^x 3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


CF 3 


0 


Cytosine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 
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R 1 

XV 


i* 6 

XV 


x 


Race 


monopno spna xe 




o 


A_rW lsI-diflretvl^cvto<?i'ne 


inonupLiospndie 


raj- 
VvP3 


o 


TTrsiril 


TYi fYn fvrVh nctVh a ti* 

ILLUllUpJLLVl opilOXV 


pf<> 


o 


5 -Fluoroiiracil 


in nti O'nH r^cnVi n fp 

JllVJilUpJLLVsoUllalw 


PFo 


s 


2 4-O-Diacetvluracil 


m txn txn n o ctWi q t <* 
ULLUlLUp UU bpJLLaXC 


PF«» 


s 


Hvn ox an thine 


muiiup juu sp XI die 


pf* 

VvP3 


c 


2 4-O-Diacetvlmvmine 


mo nopno sp nd.it/ 


PFo 


c 

o 


TTivmine 

x A-iyjLj niiv 


nio nopflu spxidic 


PFn 
v^r*3 


C 


Pvfrviine 


m /ATI r\T\ Vi r\ on n Qf"f^ 

moiiopzio apiidic 


PF* 


c 


4-fM-m ono-acetvl^cvtosine 

"T 11. ^ JLLLVsl.1V/ ClVV/lf Jr WJf Vv/»5XJLXW 


mrMi rvrVhrvctVi'iotp 
UULUIlUpi-LU op ila.lv/ 


PF? 


s 


4-fN N-diacetvDcvtosine 


XiiOIIOpilOSpiiillC 


PF<, 


c 

o 


T Jraeil 


monupno spndic 


PF*. 


C 


S -F1 noro ufact 1 


aceiyi 


PF-, 


n 




acetyl 




s 


4-(N,N-diacetyl)cytosiiie 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N r K-diacetyl)cytosine 
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Alternatively, the following nucleosides of Formula XVIH are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



Base 



R< -X. R * 



R s R 



wherein: 



(xvm) 



R 1 


R 6 


R* 


X 


Base 


R" 


R* 


H 


CH 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH 3 


OH 


0 


Hypoxanthine 


H 


Me 


H 


CH 3 


OH 


0 


2,4-O-Diacetylthyrnine 


H 


Me 
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iv 
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XV 




Dd56 




R 9 


tj 
rl 


uxi3 


OTT 
un 


u 


xnyiixixiG 




Me 


TJ 


pTJ 


un 
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u 


uyiuoiiic 
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XX 
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TJ 

rl 


UXT3 


un 


u 


A_/^M_m nn rw_ n p ptvl ip vtn cinp 
*r~l IN XllUllLr" dL/ C iy 1 j\j y LU olll v? 


H 

XX 


Me 


TT 

rl 


PIT 


hit 


u 


*f - ^IN ,xn *"Ui diyC iy 1 1 uy iu 0111c 


XX 


Me 


TT 

rl 


pTT 

UXI3 


ATT 

uri 


p 
u 


UIoCll 


XX 


Me 


TT 

rl 


r^TT 

UXI3 


un 


u 


^_T71t i nrAi its pi 1 


XX 


Me 


TT 

rl 


UX13 


un 


0 


Z- ,*t~U ~±Jla\j\sl>y 1 UX auxl 


H 

XX 


Me 


TT 

rl 


pTT ' 

uri3 


Ulr 


Q 
O 


riypo Adii 1 nine 


TT 

XX 


Me 

ivxv 


TT 

rl 


uri3 


P,T_T 
Uii 


Q 1 
0 


z ,*r- u- uiace iy linynixne 


TT 
Xx 


Me 


TT 

rl 


PTJ 


PTT 

Ulr 


0 
0 


inymme 


XJ 
Xx 


Me 

1VXC 


TT 

rl 


PTT 

UJtl3 


PTJ 

Uxl 


Q 
O 


uyiosine 


rr 

XI 


1VXC 


TJ 

rl 


pit 
UH3 


PTT 

U1T 


C 
O 


/I P\T_t^^ ^\_Qr*P»f~\/l lr*\/f'/^ciTl^ 

*f-^rN - mono**at/Ciyi j\*y luouic 


TJ 

XX 


Me 

1VXO 


TJ 

rl 


UJI3 


PTJ 

Cxi 


c 


*f- ^rN,i>i -urauctyiyiyyiooiiic 


TT 

XX 


Me 


TJ 

rl 


PTT 
UXl3 


PTJ 

Un 


c 


Uracil 


TJ 
Xx 


Me 

lVXw 


TJ 

rl 


PTJ 

UXX3 


PTT 

Uxl 


0 

■3 


3 -r 1 juorouracii 


TT 

XT 


Mp 

1VXC 


monophosphate 


PTT 
CH3 


PTT 

Uri 


p 

u 


z ,4-u-uiace iy 1 uracil 


TT 
Xx 


Mp 

1VXC 


monophosphate 


pTT 

UII3 


pTJ 

Url 


p 

u 


xiyp ox an LTiLne 


TJ 
XT 


Mp 


monophosphate 


PTT 

url3 


Un 


u 


O A-O-i^iQPPtH/ltrTvrvTitiP 

Zr jH-~U l^lttwCLy ILUyilLLLLC 


TJ 

XX 


Me 

XVXw 


monopnospnaie 


uxl3 


\J±X 


u 


liiyixuxic 


XX 


Me 


monophosphate 


PTT„ 

UXI3 


ALT 
UT1 


u 


uyiuoinw 


XX 


Me 

xvxv 


monophosphate 


PTT 
UIT3 


pTJ 

Uxl 


u 


*f~r iN~mono'"d.tyciyi j oy ludiiic 


TJ 
XT 


Me 


monophosphate 


pTT 
UM3 


PTT 

Uxl 


p 

u 


*f-^jN,JN-ui acetyl ^cyiosme 


TT 

XT 


Mp 

1VXC 


monophosphate 


PTT 

UH3 


pTJ 
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VII. Anti-Hepatitis C Activity 

Compounds can exhibit anti-hepatitis C activity by inhibiting HCV polymerase, by 
inhibiting other enzymes needed in the replication cycle, or by other pathways. A number 
5 of assays have been published to assess these activities. A general method that assesses the 
gross increase of HCV virus in culture is disclosed in U.S. Patent No. 5,738,985 to Miles et 
al In vitro assays have been reported in Ferrari et ah, Jul of Vir, 73:1649-1654, 1999; 
Mmetal.Hepatology, 29:1227-1235,1999; Lohmann^a/.,^/. of Bio. Chern., 274:10807- 
10815, 1999; and Yamashita etal, Jnl of Bio. Chern., 273:15479-15486, 1998. 

10 WO 97/12033, filed on September 27, 1996, by Emory University, listing C. 

Hagedorn and A. Reinoldus as inventors, and which claims priority to U.S.S.N. 60/004,383, 
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filed on September 1995, describes an HCV polymerase assay that can be used to evaluate 

the activity of the compounds described herein. Another HCV polymerase assay has been 

reported by Bartholomeusz, et al 9 Hepatitis C virus (HCV) RNA polymerase assay using 

cloned HCV non-structural proteins; Antiviral Therapy 1996:l(Supp 4) 18-24. 

5 Screens that measure reductions in kinase activity from HCV drugs are disclosed in 

U.S. Patent No. 6,030,785, to Katze et al 9 U.S. Patent No. 6,010,848 to Delvecchio et al, 
and U.S. Patent No. 5,759,795 to Jubin et al Screens that measure the protease inhibiting 
activity of proposed HCV drugs are disclosed in U.S. Patent No. 5,861,267 to Su et al, U.S. 
Patent No. 5,739,002 to De Francesco et al, and U.S. Patent No. 5,597,691 to Houghton et 
10 al 

Example 4: Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compounds, HepG2 cells were obtained 
from the American Type Culture Collection (Rockville, MD), and were grown in 225 cm 2 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 

15 acids, 1% penicillin-streptomycin. The medium was renewed every three days, and the 
cells were subcultured once a week. After detachment of the adherent monolayer with a 10 
minute exposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, 
confluent HepG2 cells were seeded at a density of 2.5 x 10 6 cells per well in a 6-well plate 
and exposed to 10 |jM of [ 3 H] labeled active compound (500 dpm/pmol) for the specified 

20 time periods. 1 The cells were maintained at 37°C under a 5% C0 2 atmosphere. At the 
selected time points, the cells were washed three times with ice-cold phosphate-buffered 
saline (PBS). Intracellular active compound and its respective metabolites were extracted 
by incubating the cell pellet overnight at -20°C with 60% methanol followed by extraction 
with an additional 20 |xL of cold methanol for one hour in an ice bath. The extracts were 

25 then combined, dried under gentle filtered air flow and stored at -20°C until HPLC analysis. 
The preliminary results of the HPLC analysis are tabulated in Table 1. 
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Time(h) 


P-D-2'-CH 3 - 
riboA-TP 


[pmol/mi] 

P-D-2'-CH 3 - 
riboU-TP 


i • til 

lion cells] 

p-D-2'-CH 3 - 
riboC-TP 


P-D-2'-CH 3 - 
riboG-TP 


2 


33.1 


0.40 


2.24 


ND 


4 


67.7 


1.21 


3.99 


ND 


8 


147 


1.57 


9.76 


2.85 


24 


427 


6.39 


1 34.9 


0.91 


30 


456 


7.18 


36.2 


3.22 


48 


288 


9.42 . 


56.4 


6.26 



Example 5: Bioavailability Assay in Cvnomolgus Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey was surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical examination including hematology and 
serum chemistry evaluations and the body weight was recorded. Each monkey (six total), 
received approximately 250 uCi of 3 H activity with each dose of active compound, namely 
P-D-2'-CH 3 -riboG at a dose level of 10 mg/kg at a dose concentration of 5 mg/mL, either 
via an intravenous bolus (3 monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing 
syringe was weighed before dosing to gravimetrically determine the quantity of formulation 
administered. Urine samples were collected via pan catch at the designated intervals 
(approximately 18-0 hours pre-dose, 0-4, 4-8 and 8^12 hours post-dosage) and processed. 
Blood samples were collected as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours 
post-dosage) via the chronic venous catheter and VAP or from a peripheral vessel if the 
chronic venous catheter procedure should not be possible. The blood and urine samples 
were analyzed for the maximum concentration (0^), time when the maximum 
concentration was achieved (Tmax), area under the curve (AUC), half life of the dosage 
concentration (T%), clearance (CL), steady state volume and distribution (Vss) and 
bioavailability (F), which are tabulated in Tables 2 and 3, and graphically illustrated in 
Figures 2 and 3, respectively. 
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Table 2: Oral Bioavailability in Monkeys 





Dose 
(mg) 


AUC 
(ng/mL x n) 


XT . AT T/™ 1 

Norm AUC 
(ng/mL x h/mg) 


■» jT**«— . XT - ATT/** 

Mean Norm AUC 
(ng/mL x n/mg) 


F(%) 


IV Monkey 1 


J f A A 


13014 


Z9J.2 






IV Monkey 2 


24.53 


6581 


268.3 






IV Monkey 3 


20.72 


6079 


293.4 


284.9 




PO Monkey 1 


29.04 


758 


26.1 






PO Monkey 2 


30.93 


898 


29.0 






PO Monkey 3 


30.04 


1842 


61.3 


38.8 


13.6 



Table 3: Experimental Pharmacokinetics of p-D-2'-CH3-riboG in Cynomolgus 

Monkeys 





IV 


PO 


Dose/Route (mg/kg) 


10 


10 


Qnax (ng/mL) 


6945.6 ±1886.0 


217.7 ± 132.1 


T ma x(hr) 


0.25 ± 0.00 


2.00 ±1.00 


AUC (ng/mL x hr) 


8758.0 ±4212.9 


1166.0 ±589.6 


T*(hr) 


7.9 ±5.4 


10.3 ±4.1 


CL (L/hr/kg) 


1.28 ±0.48 




V ss (L/kg) 


2.09 ±0.54 




F(%) 


13.S 





5 Example 6: Bone Marrow Toxicity Assay 

Human bone marrow cells were collected from normal healthy volunteers and the 
mononuclear population was separated by Ficoll-Hypaque gradient centrifugation as 
described previously by Sommadossi J-P, Carlisle R. 'Toxicity of 3 f -azido-3 ! - 
deoxythymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanine for normal human 

10 hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy 1987; 
31:452-454; and Sommadossi J-P, Schinazi KF, Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (-)- and (+)-enantiomer of ^'-dideoxy-S'-thiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The 
culture assays for CFU-GM and BFU-E were performed using a bilayer soft agar or 

15 methylcellulose method. Drugs were diluted in tissue culture medium and filtered. After 
14 to 18 days at 37°C in a humidified atmosphere of 5% CO2 in air, colonies of greater than 
50 cells were counted using an inverted microscope. The results in Table 4 are presented as 
the percent inhibition of colony formation in the presence of drug compared to solvent 
control cultures. 
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Table 4: Human Bone Marrow Toxicity CFU-GM and BFU-E Clonogenic Assays 



Treatm ent 


ICSO 

CFU-GM 


in |xM 

BFU-E 


ribavirin 


~5 


-1 


B-D-2'-CH 3 -riboA 


>100 


>100 


p-D^'-CHrriboU 


>100 


>100 


p-D-2'-CH 3 -riboC 


>10 


>10 


p-D-2'-CH 3 -riboG 


>10 


>100 



Example 7: Mitochondria Toxicity Assay 

various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, 'Zhou X-J, Sommadossi 
J-P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells" Antimicrob Agents Chemother 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure was measured using a 
Boehringer lactic acid assay kit. Lactic acid levels were normalized by cell number as 
measured by hemocytometer count. The preliminary results from this assay are tabulated in 
Table 5. 



Table 5: Mitochondrial Toxicity Study (L-lactic acid assay) 





Cone. (mM) 


lactate (mg/10 6 cell) 


% of Control 


Control 




2.18 




FIAU 


10 


3.73 


170.4 


3-D-2'-CH 3 -riboC 


1 


2.52 


115.3 




10 


2.36 


107.9 




50 


2.26 


103.4 




100 


2.21 


101.2 




FIAU p-D-2'-CH 3 -riboC 



190 



WO 01/90121 



PCTYUS01/16671 



This invention has been described with reference to its preferred embodiments. 
Variations and modifications of the invention, will be obvious to those skilled in the art 
from the foregoing detailed description of the invention. 
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1. A compound of Formula I: 




00 

or a pharmaceutically acceptable salt thereof, wherein: 

R 1 , R~ and R ? are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

2. A compound of Formula II: 



Y 




WO 01/90121 PCT/US01/16671 
or a phannaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

3. A compound of Formula IE: 



Y 




or a phannaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 



193 



WO 01/90121 



PCT7US01/16671 



capable of providing a compound wherein R , R and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

4. A compound of Formula IV: 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R\R 2 andR 3 are independentiy H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phaimaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(IV) 
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5. A compound of Formula V: 



Y 




(V) 

or a pharmaceutical acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

6. A compound of Formula VI: 

Y 
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or a pharmaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X s is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^^NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

7. A compound selected from Formulas VII, VIII and IX: 



or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 




Base 



(vn) 



(vni) 



(IX) 
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capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), 
-0(alkyl), -0(lower alkyl), -0(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; and 
XisO, S, S0 2 , or CH 2 . 

8. A compound of Formulas X, XI and XII: 




(X) (xi) (xn) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), 
-O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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9. A compound selected from Formulas XIII, XIV and XV: 




pan) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

P. 1 , R 2 and P. 3 are independently H: phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 or CH 2 . 

10. A compound of Formula XVI: 




(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceuticaUy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NHfiower aikyi), - 
NH(acyl), -N(lower alkyl) 2> -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-O(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NHflower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S,S0 2 or CH 2 . 

1 1 . A compound of Formula XVII: 



or a pharmaceuticaUy acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 



Base 




(xvn) 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

12. A compound of Formula XVIII: 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 



Base 




(xvm) 
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other pharmaceutical!;/ acceptable leaving group which when administered in vivo is 



R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis 0, S, S0 2 or CH 2 . 

13. A compound of the structure: 



capable of providing a compound wherein R l and R 2 are independently H or phosphate; 



O 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 



14. A compound of the structure: 




NH 2 



OH OH 

or a pharmaceutical^ acceptable salt thereof. 



15. A compound of the structure: 



O 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 
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OH OH 

or a pharmaceutically acceptable salt thereof. 
17. A compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof. 
18. A compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof. 
19. A compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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20. A compound of the structure: 



NH 2 

c6 



N' ^w' 
HO. Hj C 



OH OH 

or a pharmaceutically acceptable salt thereof. 



21. A compound of the structure: 



HO. 




O 



OH OH 

or a pharmaceutically acceptable salt thereof. 



22. A compound of the structure: 



NH 2 

ex 



HO. 




N ^O 



OH OH 

or a pharmaceutically acceptable salt thereof. 



23. A compound of the structure: 




HO 




NH 
N^O 



OH OH 

or a pharmaceutically acceptable salt thereof. 
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HO. 




H 3 C 



or a pharmaceutical^ acceptable salt thereof. 

25. The compound as described in any of the preceding claims 1-24, wherein the said 
compound is in the form of a dosage unit. 

26. The compound as described in claim 187, wherein the dosage unit contains 10 to 1500 
mg of said compound. 

27. The compound as described in claim 187 or 188, wherein said dosage unit is a tablet or 
capsule. 

28. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula I: 

Y 



or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 




(D 
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substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

pharmaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

29. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula II: 

Y 




(H) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR'^NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

30. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula IE: 

Y 



or a pharmaceutical^ acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(HI) 
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3 1 . A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyi (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



207 



WO 01/90121 



PCT/US01/16671 



32. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula V: 



or a phaxmaceutically acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




00 
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33. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VI: 

Y 



or a pharmaceutically acceptable salt thereof, together with a phaxmaceutically 
acceptable carrier or diluent wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

34. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formulas VH, VTH or IX: 




(VI) 




Base 



(vn) 



(vm) 



(IX) 
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or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH2, 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
XisO,S,S0 2 orCH 2 . 

35. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XT or XII: 




(X) (XT) (xn) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)Oaower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl^, -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
• NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis 0, S, S0 2 orCH 2 . 

36. A phannaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula Xm, XIV or XV: 




(Xm) (XIV) (XV) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

37. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NC^, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl^ or -Nfccyl^; 




PCVI) 
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R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

38. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NHGower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 




Base 



,9 
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alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 

39. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVTH: 



' acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amin o acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2> amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 




,9 



R' 




Xis 0,S, S0 2 orCH 2 . 
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40. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



or a pharmaceutical^ acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 

41. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 



or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 

42. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent 




OH OH 




OH OH 
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43. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH 2 



N 



\4 



J CH 3 

OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 

44. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

r i ch 3 

OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 



45. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C. virus in 
a host, comprising an effective amount of a compound of structure: 

O 



r 



l|CH 3 



OH OH 

or a phannaceutically acceptable salt thereof together with a pharmaceutically 
acceptable carrier or diluent. 
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46. A pharmaceutical composition fox the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

HO. H 3 C| N 

W 

OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 



47. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 



HO. H ,C 




fx? 



OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 



48. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

HO. h 3 C 



OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent. 
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49. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 



HO. H ,C 



OH OH 

or a pharmaceutical^ acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 



50. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

a. 



HO. ix C 




N ^O 



OH OH 

or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 



51. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

Q 

S NH 



HO. H ,C 



N ^O 



OH OH 

or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent. 
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52. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula I: 

Y 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 



R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(I) 



antivkaily effective agents, wherein: 
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53. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula II: 

Y 



or a pharmaceutical!)^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an a m ino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(n) 
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54. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula HI: 

Y 




(in) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NRW or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lowfer acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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55. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula IV: 




(IV) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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56. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula V: 



or a phannaceutically acceptable salt thereof, in combination with one or more other 



R , R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(V) 
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57. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of Formula VI: 

Y 




(VI) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

58. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula VII, VE or IX: 



Base Base Base 




(vm) (ix) 
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or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 , or CH 2 . 

59. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula X, XI or XII: 




00 (xi) (xn) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 , or CH 2 . 

60. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a. host, comprising an effective amount of a compound of Formula Xffl, XIV or XV: 

Base 

R 6 

(XV) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 




(Xm) (XIV) 
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capable of providing a compound wherein R , R and R are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S0 2 or CH 2 . 

61. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVI: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NQ2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-Oflower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; 




(XVI) 
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R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 
a bond; and 

XisO,S, S0 2 , orCH 2 . 

62. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 



(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -Nflower alkyl) 2 , -Nfrcylk; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 




(XVII) 



triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
XisO,S,S0 2 orCH 2 . 

63. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of Formula XVHI: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical!/ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -Nfacylk; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 



Base 




(xvm) 
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64. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C vims in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

65. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof; in combination with one or more other 
antivirally effective agents. 

66. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



O 
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67. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 
N 



N 



|CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



68. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 

^NH 



N O 



HO. 



I |CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



69. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 




or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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70. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

O 



N-%^NH 2 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



71. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

NH 2 

Co 



HO. H ,C 



N 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 




72. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 



HO. 




OH OH 

or a pharmaceutically acceptable salt thereof in combination with one or more other 
antivirally effective agents. 
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73. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 

a host, comprising an effective amount of a compound of structure: 

NH 2 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



74. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

HO^ h 3 C 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



75. A pharmaceutical composition for the treatment or prophylaxis of a Hepatitis C virus in 
a host, comprising an effective amount of a compound of structure: 

O 



N ^O 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



76. The pharmaceutical composition as described in any of the preceding claims 28-75, 
wherein the said compound is in the form of a dosage unit. 
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77. The pharmaceutical composition as described in claim 76, wherein the dosage unit 
contains 10 to 1500 mg of said compound. 

78. The pharmaceutical composition as described in claim 75 or 76, wherein said dosage 
unit is a tablet or capsule. 

79. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula I: 

Y 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyL CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 





(I) 
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80. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula II: 



triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



y 
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81. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

HI: 



Y 




or a nharmaceuticallv accentable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR*NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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82. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 
IV: 



Y 




(IV) 

v/jl a ^uuiuiavuuuvaujr ouuc^iauic oan uicicui, wild Clli. 

R',R 2 andR J are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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83. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 



comprising administering an anti-virally effective amount of a compound of Formula V: 



triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 



one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 





methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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84. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
VI: 




or aphannaceuticaiiy acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

85. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
VII, VIEor DC: 



239 



WO 01/90121 

r'o. 



Base 



R*O n 



R° 

OR 2 OR 3 



R*0^ 



PCT/USOl/16671 

Base 



(vn) (vm) 

or a phaimaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 



86. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 
XI or XII: 

Base Base 



R ! 0 S 



R'0 N 



XV 

I _ •% * 



* t At 



OR* OR 3 OR R' 

(x) m 

or a phaimaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 




(xn) 
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R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutical^ acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -NOower alkyl) 2 , -Nfccyl^; and 
Xis O, S, S0 2 or CH 2 . 



87. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



Xm, XIV or XV: 




pan) (xiv) (xv) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 

phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OQower acyl), -O(alkyl), - 
Oflower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 



88. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
XVI: 



R ! 0 



,10 



? 



R° 



(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NC^, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis 0, S, S0 2 orCH 2 . 

89. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 



R is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl>2; 



XVII: 




Base 



i. 



(xvn) 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH 2 , -NH(lower alkyl), -NH(acyl), -NQower alkyl)2, -N(acyl)2; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

90. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



R 9 R 7 

(xvm) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -OOower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NHflower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl)2; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NCb, amino, loweralkylamino, 
or di(loweralkyl)amino; 



xvm: 
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R 8 is H, aJkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
XisO,S,S0 2 orCH 2 . 



91. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




i i Uii 3 

OH OH 

or a pharmaceutically acceptable salt thereof. 



92. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




or a pharmaceutically acceptable salt thereof. 

93. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



HO^ 



NH 



[CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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94. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 




OH OH 



or a pharmaceutical^ acceptable salt thereof. 



95. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



NH 




N 



HO. 

V 0 ^ 



|f C 
OH O 

or a pharmaceutical^ acceptable salt thereof. 



CH 3 
OH OH 



96. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




or a phannaceutically acceptable salt thereof. 
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97. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



NH, 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 



98. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 



99. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 
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100. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

NH 2 

An 




OH OH 

or a pharmaceutical^ acceptable salt thereof 



10 



1. A method for the treatment or prophylaxis of a Hepatitis C vuus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



N ^O 



HO. h,C 



OH OH 

or a pharmaceutical^ acceptable salt thereof. 




102. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



N ^O 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 
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103. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-viraUy effective amount of a compound of Formula I: 

Y 




or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutical^ acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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104. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula II: 

Y 



or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl,. CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(D) 
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105. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

IE: 



Y 




(HI) 

or a pharmaceuticaUy acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceuticaUy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 !^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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106. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an anti-virally effective amount of a compound of Formula 

IV: 



Y 




(IV) 

or a phannaceuticaily acceptable sait thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R\R 2 andR 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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107. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula V: 

Y 



or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antiviraiiy effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(V) 
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108. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

109. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



VI: 



Y 





vn, VmorlX: 
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R ! 0 



OR" OR J 

(vn) 




R j O. 



R 



(vm) 



(DC) 



or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, NCb, NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 , orCH 2 . 



110. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula X, 
XI or XII: 

Base R'0 N 



RO 




R'O^ 



OR 2 R 7 

(X) (xi) (xn) 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
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Base is a' purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lbwer alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

111. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 
Xm, XIV or XV: 




OR 2 OR 3 OR 2 



(xm) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

112. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 



XVI: 




(XVI) 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), 
-0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), 
-NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, NC^, 
NH 2 , -NH(lower alkyl), -NH(acyl), -NQower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 or CH 2 . 

113. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 



XVH: 



Base 




(XVH) 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl^, -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -Nflower alkyl) 2 , ^(acyl^; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

114. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an anti-virally effective amount of a compound of Formula 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R and R are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 



XVIH: 



R l o. 



Base 




(xvm) 
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0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NC^, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

115. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 



O 




OH OH 

or a pharmaceutical acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



116. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



117. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 
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HCL 



{XT 



|CH 3 
OH OH 



or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



118. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
- comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 
N 



I ICH3 



OH OH 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



119. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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120. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antiviraUy effective amount of ■ a compound of the 
structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



121 . A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

O 

V NH 
N NH, 



N 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
122. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 

to 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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123. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 

O 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



124. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



125. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 
comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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126. A method for the treatment or prophylaxis of a Hepatitis C virus infection in a host, 

comprising administering an antivirally effective amount of a compound of the 

structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



127. Method of treatment as described in any of the preceding claims 79-126, wherein the 
said compound is in the form of a dosage unit. 

128. Method of treatment as described in claim 127, wherein the dosage unit contains 10 
to 1500 mg of said compound. 

129. Method of treatment as described in claim 127 or 128, wherein said dosage unit is a 
tablet or capsule. 



130. A use of a compound of Formula I: 




N X 2 



R*0. 



OR OR J 
(I) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
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and benzyl, wherein the phenyl group is optionally substituted with one or more 

substituents as described in the definition of aryl given herein; a lipid, including a 

phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 

phannaceutically acceptable leaving group which when administered in vivo is capable 

of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR 4 , NR 4 !^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



131. A use of a compound of Formula II: 




(B) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 

branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 

iodo, OR 4 , NR'^NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



132. A use of a compound of Formula HI: 



Y 




(m) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR^NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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133. A use of a compound of Formula IV: 

y 




(TV) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , P^ 2 2nd F~ 3 are independently H ; phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR*R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

1 34. A use of a compound of Formula V: 



Y 




(V) 
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or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

135. A use of a compound of Formula VI: 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 



Y 




(VI) 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



136. A use of a compound selected from Formulas VII, VTEI and IX: 



Base 



R'O. 





R*0^ 



Base 



OR OR 

. (vn) (vm) (ix) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkylh, -N(acyl) 2 ; and 
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137. A use of a compound of Formulas X, XI and XII: 




(X) (M) (XII) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(O)O0ower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 
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138. A use of a compound selected from Formulas Xm, XIV and XV: 




r ! o. 




Base 



R l O N 



R 

OR* OR J OR* 

(xm) (xiv) (xv) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C vims, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
Xis O, S, S0 2 orCH 2 . 



139. A use of a compound of Formula XVI: 



R ! a 



Base 



R '°.x, r8 



? 



(XVI) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -0(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

140. A use of a compound of Formula XVII: 



or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 



Base 




(xvn) 
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R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), ~N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NCh, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

141. A use ofa compound of Formula XVIE: 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 

infected with the Hepatitis C virus, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 



Base 




(xvm) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

142. A use of a compound of the structure: 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

143. A use of a compound of the structure: 



or a pharmaceutically acceptable salt thereof; for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



O 




OH OH 




NH 2 



OH OH 
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NH 



HO. 



1 |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 

145. A use of a compound of the structure: 



VTTT 

1NXZ 2 



N 



|CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



146. A use of a compound of the structure: 




NH 



N O 



HO. 



I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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(X 



N 



Ha 



CH 3 
OH OH 

or a pharmaceuticaUy acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



148. A use of a compound of the structure: 



HO. 




NH 

N^N^NH 2 



OH OH 

or a pharmaceutical!/ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



149. A use of a compound of the structure: 



HO 




NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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HCX h 3 C 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



151. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



1 52. A use of a compound of the structure: 

O 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 
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1 53. A use of a compound of the structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the Hepatitis C virus. 



154. A use of a compound of Formula I: 



Y 




0) 

or a pharmaceutical acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
phannaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; and 
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R 4 and R 5 are independently hydrogen, acyl (including lower acyl), of alkyl (including 

but not limited to methyl, ethyl, propyl and cyclopropyl). 



155. A use of a compound of Formula II: 



Y 




(H) 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are is independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, COalkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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156. A use of a compound of Formula HI: 

Y 




or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including Iowa: acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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157. A use of a compound of Formula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched* or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

158. A use of a compound of Formula V: 



Y 




(V) 
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or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 

(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 

methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 

one or more substituents as described in the definition of aryl given herein; a lipid, 

including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 

other pharmaceutically acceptable leaving group which when administered in vivo is 

capable of providing a compound wherein R l , R 2 and R 3 are independently H or 

phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ or SR* ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



159. A use of a compound of Formula VI: 



Y 




or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

160. A use of a compound selected from Formulas VII, VIE and DC: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrrolidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -O(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl)2; and 




Base 



(VH) 



cm 



(K) 
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161 . A use of a compound of Formulas X, XI and XII: 




(X) (XI) (XII) 

or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -NCacyl^; and 
Xis O, S, S0 2 orCH 2 . 
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1 62. A use of a compound selected from Formulas XHI, XIV and XV: 



Base 



R ! 0 



OR 




Base 



OR 2 OR J 

pan) pav) (XV) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl)2, -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 



1 63 . A use of a compound of Formula XVT: 



R*0 



R '°.x, rS 



(XVI) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)OCower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -OOower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, SO^or CH 2 . 



1 64. A use of a compound of Formula XVII: 




R 9 R 7 
(XVII) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 
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R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -0(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -Nflower alkyl) 2 , -Nfrcyl^; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

165. ' A use of a compound of Formula XVIII: 



or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 



Base 




(xvm) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, Oalkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 



1 66. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 67. A use of a compound of the structure: 



< 



HO N ' 



NH 2 

a 

N 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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168. A use of a compound of the structure: 



PCT/US01/16671 



HO. 



NH 



I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



1 69. A use of a compound of the structure: 



NIL 



AJL 2 



CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



170. A use of a compound of the structure: 




N ^O 



HO^ 



J CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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171. A use of a compound of the structure: 



PCT/US01/16671 



c 



HO. 




I jP 



]CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

172. A use of a compound of the structure: 



OH OH 

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 



173. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 
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1 74. A use of a compound of the structure: 
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O 



HO, 




NH 



OH OH 

or a phartnaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

175. A use of a compound of the structure: 

NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

176. A use of a compound of the structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 




HO. 
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1 77. A use of a compound of the structure: 



6 



NH 

HO. H ,C 



OH OH 

or a phannaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the Hepatitis C virus. 

178. Use of the compound as described in any of the preceding claims 130-177, wherein 
the said compound is in the form of a dosage unit. 

179. Use of the compound of claim 101, wherein the dosage unit contains 178 to 1500 
mg of said compound. 



180. Use of the compound of claim 178 or 179, wherein said dosage unit is a tablet or 
capsule. 
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The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty. So many documents were retrieved that 
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define subject-matter for which protection might legitimately be sought 
(Article 6 PCT). For these reasons it appears impossible to execute a 
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methyl, ethyl, propyl, butyl, CF3 or Br-vinyl. Furthermore, in the case 
where R6 is methyl for compounds XI, XIV, XVII, or XVIII of the above 
mentioned claims, only several documents were cited. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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Compounds of Formula II of claim 2 or compounds of Formula V 
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Compounds of Formula III of claim 3 or compounds of Formula 
VI of claim 6, pharmaceutical compositions and uses 
pertaining thereto. 



4. Claims: 7,25-27 (in part), 34, 58, 76-78 (in part), 85, 109, 
127-129 (in part), 136,160,178 (in part), 
180 (in part) 



Compounds of Formulae VII or VIII or IX of claim 7, 
pharmaceutical compositions and uses pertaining thereto, 
where the compounds do not fall within one of the earlier 
described subjects. 



5. Claims: 8,25-27 (1n part), 35, 59, 76-78 (in part), 86, 110, 
127-129 (in part), 137, 161, 178 (1n part), 
180 (in part) 



Compounds of Formulae X or XI or XII of claim 8, 
pharmaceutical compositions and uses pertaining thereto, 
where the compounds do not fall within one of the earlier 
described subjects. 
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6. Claims: 9,25-27 (in part), 36, 60, 76-78 (in part), 87, 111, 
127-129 (in part), 138, 162,178 (in part), 
180 (in part) 



Compounds of Formulae XIII or XIV or XV of claim 9, 
pharmaceutical compositions and uses pertaining thereto, 
where the compounds do not fall within one of the earlier 
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compounds do not fall within one of the earlier described 
subjects. 



8. Claims: 11,25-27 (in part), 38, 62, 76-78 (in part), 89, 113, 
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180 (in part) 



Compounds of Formula XVIII of claim 12, pharmaceutical 
compositions and uses pertaining thereto, where the 
compounds do not fall within one of the earlier described 
subjects. 
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